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(567)  Provided are a medicine verification device and
a medicine verification method capable of appropriately
determining whether it is necessary to move a medicine
and improving the accuracy and speed of the medicine
verification. In the medicine verification device and the
medicine verification method of the present invention, a
verification target medicine is disposed on an arrange-
ment unit, an image of the verification target medicine
disposed on the arrangement unit is captured, prescrip-
tion condition information indicating a prescription con-
dition is acquired, an external force application unit is
caused to execute an external force applying operation

MEDICINE DETERMINATION DEVICE AND MEDICINE DETERMINATION METHOD

of applying an external force to the medicine disposed
on the arrangement unit to move the medicine when an
operation execution condition is satisfied, wherein the
operation execution condition includes at least one of: a
first operation execution condition that the number of the
verification target medicines appearing in the image dif-
fers from the quantity of the medicines specified from the
prescription condition information; and a second opera-
tion execution condition that a shape of the verification
target medicine appearing in the image differs from a
shape corresponding to a type of the medicine specified
from the prescription condition information.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a medicine ver-
ification device and a medicine verification method, and
more particularly relates to a medicine verification device
and a medicine verification method adapted to arrange
a verification target medicine on an arrangement unit,
capture an image, and verify the type of medicine using
the captured image.

BACKGROUND ART

[0002] As an already known technique, an automatic
inspection has been performed by a machine or the like
as to whether a medicine is correctly packagedin a pack-
aging bag such as a sachet sheet as instructed by a pre-
scription. Such an automatic inspection device (herein-
after, referred to as a medicine verification device) cap-
tures an image of a medicine packed in a packaging bag,
for example, within the device. Subsequently, the device
verifies the type and number of the medicines appearing
in the captured image.

[0003] Meanwhile, the accuracy of verification by the
medicine verification device is influenced by the position,
state, posture, or the like of the medicine when an image
is captured. For example, when medicines overlap each
other in a packaging bag when an image is captured, it
is difficult to correctly specify the number and type of
medicines, and this might result in a failure in performing
accurate verification. Examples of techniques for resolv-
ing such failures include a technique described in Patent
Literature 1.

[0004] The technique described in Patent Literature 1
(refer to claim 1 and FIG. 4 of Patent Literature 1, in par-
ticular) includes an inspection part on which aninspection
target medicine is disposed, a vibrating means capable
of applying vibration to the medicine arranged on the in-
spection part, an imaging means capable of imaging a
medicine disposed on the inspection part, a medicine
information detecting means capable of detecting one or
both of the quantity and type of the medicine on the basis
of an image obtained by the imaging means, and a dis-
tribution detecting means that detects distribution of med-
icines in the inspection part on the basis of the image
captured by the imaging means, in which the vibrating
means vibrates on the basis of the detection result of the
distribution detecting means. According to such a tech-
nique, the medicines can be separated and dispersed in
a case where the medicines are densely packed in a
packaging bag, leading to improvement of verification
accuracy.
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CITATION LIST
PATENT LITERATURE

[0005] Patent Literature 1: JP 2013-144101 A

SUMMARY OF INVENTION
TECHNICAL PROBLEMS

[0006] As described above, the medicine verification
device described in Patent Literature 1 is configured to
cause the vibrating means to vibrate according to the
distribution of the medicines. However, in view of improv-
ing the verification accuracy, when determining whether
to move the medicine by vibration or the like, appropriate
determination should be made on the basis of not only
the distribution state of the medicine, butalso on the basis
of other situations (for example, the posture of the med-
icine and imaging conditions).

[0007] As described above, in order to improve the ac-
curacy and speed of the verification, there is a need to
appropriately set criteria (conditions) for determining as
to whether it is necessary to move the medicine.

[0008] The present invention has been made in view
of the above circumstances and aims to provide a med-
icine verification device and a medicine verification meth-
od capable of appropriately determining whetheritis nec-
essary to move a medicine in the verification of the type
and the like of a verification target medicine and improv-
ing the accuracy and speed of the verification.

SOLUTION TO PROBLEMS

[0009] Inorderto achieve the above object, a medicine
verification device of the present invention includes: an
arrangement unit on which a verification target medicine
is disposed; an image capturing unit that captures an
image of the verification target medicine disposed on the
arrangement unit; a prescription condition information
acquisition unit that acquires prescription condition infor-
mation indicating a prescription condition set for prescrib-
ing a medicine; an external force application unit that
executes an external force applying operation of applying
an external force to the verification target medicine dis-
posed on the arrangement unit to move the verification
target medicine; and a control unit that causes the exter-
nal force application unit to execute the external force
applying operation when an operation execution condi-
tion is satisfied, wherein the operation execution condi-
tion includes at least one of: a first operation execution
condition that the number of the verification target med-
icines appearing in the image differs from the quantity of
the medicines specified from the prescription condition
information; and a second operation execution condition
that a shape of the verification target medicine appearing
in the image differs from a shape corresponding to a type
of the medicine specified from the prescription condition
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information.

[0010] Note thatthe "external force applying operation"
includes not only a case where an external force is di-
rectly applied to the medicine disposed on the arrange-
ment unit, but also a case where the external force is
indirectly applied without direct contact with the medicine.
[0011] Preferably, the first operation execution condi-
tion is that the number of verification target medicines
appearing in the image is smaller than the quantity of
medicines specified from the prescription condition infor-
mation.

[0012] Preferably, the medicine verification device fur-
ther includes a light irradiation unit that emits light to the
verification target medicine disposed on the arrangement
unit when the image capturing unit captures the image,
wherein the operation execution condition further in-
cludes a third operation execution condition that a plu-
rality of medicines are disposed on the arrangement unit
as the verification target medicine and that one medicine
and another medicine out of the plurality of medicines
are adjacent to each otherin anirradiation direction when
the light irradiation unit performs light emission.

[0013] Preferably, the third operation execution condi-
tion is that the plurality of medicines is disposed on the
arrangement unit and that the one medicine and the other
medicine having a thickness greater than the one med-
icine are adjacent to each other in the irradiation direction
in a state where the other medicine is disposed at a po-
sition that blocks light emitted from the light irradiation
unit.

[0014] Preferably, the lightirradiation unit has a plural-
ity of light emitting units and emits light in different direc-
tions using the plurality of light emitting units, and when
the third operation execution condition is satisfied, the
control unit causes the external force application unit to
execute the external force applying operation in a case
where there exists at least one combination of the one
medicine and the other medicine adjacent to each other
in the irradiation direction.

[0015] Preferably, the operation execution condition
further includes a fourth operation execution condition
that an arrangement position, within the arrangement
unit, of the verification target medicine appearing in the
image is a position within a predetermined region.
[0016] Preferably, the region is a region separated
from the light emitting unit of the light irradiation unit by
adistance being athreshold or more in the lightirradiation
direction.

[0017] Preferably, the operation execution condition
further includes a fifth operation execution condition that
a posture of the verification target medicine appearing in
the image is a posture that causes identification informa-
tion formed on the verification target medicine to be out-
side an imaging range of the image capturing unit.
[0018] Preferably, the image capturing unit includes a
plurality of cameras, and the fifth operation execution
condition is that the posture of the verification target med-
icine appearing in the image is a posture that causes the
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identification information to be outside an imaging range
of each of the plurality of cameras.

[0019] Preferably, when the fifth operation execution
condition is satisfied after causing the external force ap-
plication unit to execute the external force applying op-
eration, the control unit causes the external force appli-
cation unit to repeatedly execute the external force ap-
plying operation.

[0020] Preferably, the verification target medicine is
disposed on the arrangement unit in a state of being
packed in a light-transmissive packaging bag.

[0021] Preferably, the medicine verification device fur-
ther includes: a conveyance unit that conveys a contin-
uous packaging bag having a strip-like shape including
continuously arranged packaging bags, along a convey-
ance path; and a condition determination unit that deter-
mines whether the operation execution condition is sat-
isfied, wherein the arrangement unit is provided at an
intermediate position of the conveyance path, the pack-
aging bag in the continuous packaging bag disposed on
the arrangement unit is switched by the conveyance of
the continuous packaging bag by the conveyance unit,
and the image capturing unit captures the image every
time the packaging bag disposed on the arrangement
unit is switched.

[0022] Preferably, in a case that the condition determi-
nation unit has determined that the operation execution
condition is satisfied, the control unit causes the external
force application unit to execute the external force apply-
ing operation of applying an external force to the verifi-
cation target medicine within the packaging bag disposed
on the arrangement unit at a time when a result of the
determination is obtained by the condition determination
unit.

[0023] Preferably, the medicine verification device fur-
ther includes a verification unit that verifies type and the
number of the verification target medicines.

[0024] Preferably, the verification target medicine is
disposed in an unpackaged and exposed state on the
arrangement unit.

[0025] Preferably, the verification unit reads a master
image pre-registered for the type of medicine specified
from the prescription condition information and verifies
the type of the verification target medicine by using the
image captured by the image capturing unit and the mas-
terimage, and the operation execution condition includes
the second operation execution condition, in which the
second operation execution condition is that the shape
of the verification target medicine appearing in the image
captured by the image capturing unit differs from the
shape of the medicine appearing in the master image.
[0026] Preferably, the external force application unit
applies any one of vibration, swing, impact, and pressing
force to the verification target medicine disposed on the
arrangement unit, as an external force.

[0027] Inorderto achieve the above object, a medicine
verification method of the presentinventionincludes: dis-
posing a verification target medicine on an arrangement



5 EP 3777 814 A1 6

unit; capturing an image of the verification target medi-
cine disposed on the arrangement unit; acquiring pre-
scription condition information indicating prescription
conditions set for prescribing medicines, and causing an
external force application unit to execute an external
force applying operation of applying an external force to
the verification target medicine disposed on the arrange-
ment unit to move the verification target medicine when
an operation execution condition is satisfied, wherein the
operation execution condition includes at least one of: a
first operation execution condition that the number of the
verification target medicines appearing in the image dif-
fers from the quantity of medicines specified from the
prescription condition information; and a second opera-
tion execution condition that a shape of the verification
target medicine appearing in the image differs from a
shape corresponding to a type of the medicine specified
from the prescription condition information.

ADVANTAGEOUS EFFECTS OF INVENTION

[0028] According to the medicine verification device
and the medicine verification method of the present in-
vention, it is possible to appropriately determine whether
it is necessary to move the medicine in the verification
of the type and the like of the verification target medicine.
This makes it possible, as a result, to improve the accu-
racy and speed of the verification of medicines.

BRIEF DESCRIPTION OF DRAWINGS
[0029]

[FIG. 1] FIG. 1 is a view illustrating a flow of a med-
icine prescription operation.

[FIG. 2] FIG. 2 is a view illustrating a continuous
packaging bag.

[FIG. 3] FIG. 3 is a schematic view illustrating an
internal structure of a device main body included in
the medicine verification device according to one
embodiment of the present invention.

[FIG. 4] FIG. 4 is a view illustrating an imaging range
of an image capturing unit and a part of a continuous
packaging bag included in the range.

[FIG. 5] FIG. 5 is a schematic top view of a plurality
of light emitting units of the light irradiation unit.
[FIG. 6] FIG. 6 is a block diagram illustrating a con-
figuration of a processing device included in a med-
icine verification device according to one embodi-
ment of the present invention.

[FIG. 7] FIG. 7 is a diagram illustrating a general
verification flow performed by a verification unit.
[FIG. 8] FIG. 8 is a view illustrating a medicine ex-
traction image.

[FIG. 9] FIG. 9 is a diagram illustrating a database
in which master images are registered.

[FIG. 10] FIG. 10 is a diagram illustrating a flow of
operation of a medicine verification device according
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to one embodiment of the present invention.

[FIG. 11] FIG. 11 is a schematic view illustrating a
second example of an external force application unit.
[FIG. 12] FIG. 12 is a schematic view illustrating a
third example of an external force application unit.
[FIG.13]FIG. 13 is aviewillustrating a third operation
execution condition (part 1).

[FIG. 14]FIG. 14 is aviewillustrating a third operation
execution condition (part 2).

[FIG. 15] FIG. 15 is a view illustrating a fourth oper-
ation execution condition.

[FIG. 16] FIG. 16 is a diagram illustrating an external
force application control flow.

[FIG. 17] FIG. 17 is a schematic view illustrating a
device main body of a medicine verification device
according to a modification.

DESCRIPTION OF EMBODIMENTS

[0030] Hereinafter, a medicine verification device and
a medicine verification method of the present invention
will be described in detail.

[0031] Although the description of the components de-
scribed below might be made based on typical embodi-
ments of the present invention, the present invention is
not limited to such embodiments. That is, the following
embodiments are an example provided to facilitate un-
derstanding of the medicine verification device and the
medicine verification method of the present invention and
would notlimitthe presentinvention. Accordingly, various
improvements or changes may be made without depart-
ing from the scope and spirit of the present invention.
[0032] In addition, in the present description, a "med-
icine" represents a solid medicine, and specifically cor-
responds to a tablet or a capsule.

<<Medicine prescription operation>>

[0033] Before describing the medicine verification de-
vice (hereinafter, a medicine verification device 10) ac-
cording to one embodiment of the present invention, a
medicine prescription operation performed using the
medicine verification device 10 will be outlined first. The
medicine prescription operation includes operations se-
quentially performed in the order of a prescription input
operation, a picking operation, an automatic packaging
operation, a dispensing inspection operation, and a pre-
scription operation, as illustrated in FIG. 1. FIG. 1 is a
view illustrating a flow of the medicine prescription oper-
ation.

[0034] Inthe prescriptioninputoperation, a pharmacist
inputs prescription conditions described in a prescription
to a computer (hereinafter, prescription condition input
device 50). Here, a prescription condition is a condition
set for prescribing a medicine to a patient. Examples of
input prescription conditions include the name and age
of the patient, the type of medicine to be prescribed, the
prescription quantity for each of types. The following de-



7 EP 3777 814 A1 8

scription assumes that medicines are taken by a plurality
of doses and that the prescription quantity for one dose
is the same. However, the present invention is not limited
to this, and a medicine for only one dose may be pre-
scribed. Furthermore, the type and the prescription quan-
tity of the medicine for one dose may be different each
of times.

[0035] In the picking operation, on the basis of pre-
scription conditions, a pharmacist picks medicines of the
types corresponding to the prescription conditions from
a medicine shelf 55 by the quantities according to the
prescription conditions. Note that the picking operation
is not limited to the case where the pharmacist performs
the operation manually, but may be performed automat-
ically by a known automatic picking device on the basis
of the prescription conditions input to the prescription
condition input device 50.

[0036] Furthermore, each of the medicines picked in
the present embodiment includes identification informa-
tion formed on a medicine surface. The "identification
information" includes characters, numerals, symbols, or
the like for identifying the type of medicine (medicine
type) and is formed by engraving or printing. In the
present embodiment, it is assumed that identification in-
formation is formed on the surface of the medicine by
engraving (recess processing). However, the present in-
vention is not limited to the above-described embodi-
ment, and medicines to be picked may include medicines
for which identification information is not formed or may
include medicines for which identification information is
formed by printing.

[0037] Inthe automatic packaging operation, the phar-
macist sets the medicines picked in the picking operation
onto a tray of a packaging machine 60 illustrated in FIG.
1, and then, the packaging machine 60 automatically
packages the medicines in the tray. At this time, the
picked medicines are set on a tray for one dose, and the
medicines for one dose are packaged in each of the plu-
rality of packaging bags 1. The packaging bag 1 is a
known sachet and is formed of a light-transmissive pack-
aging material. Examples of the material of the packaging
bag 1 include a laminated film of cellophane and poly-
ethylene, and a polyethylene film.

[0038] At a point of completion of the automatic pack-
aging operation, the plurality of packaging bags 1 each
containing the medicines are continuously arranged to
form a continuous packaging bag 3 having a strip-like
shape as illustrated in FIG. 2. At the time of taking the
medicine, one packaging bag 1 is separated from the
continuous packaging bag 3 and the medicine packed in
the separated packaging bag 1 is taken. FIG. 2 is a view
illustrating the continuous packaging bag 3.

[0039] Note that the plurality of packaging bags 1 are
not limited to the form of being continuous as the contin-
uous packaging bag 3 at a point of completion of the
automatic packaging operation and may be separated
from each other.

[0040] At a point of completion of the automatic pack-

10

15

20

25

30

35

40

45

50

55

aging operation, the packaging bag 1 located at one end
of the continuous packaging bag 3 is an empty bag 1A
as illustrated in FIG. 2. The empty bag 1A is similar to
the packaging bag 1 packing the medicine, except for
not containing the medicine inside. The empty bag 1A
may be provided at a location other than the end of the
continuous packaging bag 3. Moreover, there is no need
to include the empty bag 1A in the continuous packaging
bag 3.

[0041] In the dispensing inspection operation, inspec-
tion of whether the prescribed medicine is correct is per-
formed using the medicine verification device 10 illustrat-
ed in FIG. 1. Specifically, the operation inspects whether
the type and the number (more precisely, the number of
each of types) of the medicines contained in each of the
packaging bags 1 in the continuous packaging bag 3 is
as specified in the prescription.

[0042] The prescription operation performs prescrip-
tion of prepackaged medicines determined to be correct
(as instructed by the prescription) in the dispensing in-
spection operation, for the patient (prescription destina-
tion). At this time, the pharmacist removes the empty bag
1A located at one end of the continuous packaging bag
3 and hands the remaining continuous packaging bag 3
to the patient.

<<Configuration of medicine verification device>>

[0043] Next, a configuration of the medicine verifica-
tion device 10 will be described.

[0044] The medicine verification device 10 is used for
dispensing inspection and verifies the type and the
number (more precisely, the number of each type) of the
medicine packed in the packaging bag 1 in the automatic
packaging operation. Here, the medicine packed (pack-
aged) in one packaging bag 1 corresponds to the "veri-
fication target medicine" of the present invention.
[0045] Asillustratedin FIG. 1, the medicine verification
device 10includes: a device main body 11 having a func-
tion of capturing an image of a medicine as a verification
target (specifically, a medicine packed in each of the
packaging bags 1); and a processing device 12 having
a function of performing dispensing inspection based on
the image captured by the device main body 11.

[0046] The device main body 11 includes a housing 13
illustrated in FIG. 1, and includes, within the housing 13,
aconveyance unit 14, an arrangement unit 15, an image
capturing unit 16, and a light irradiation unit 17 illustrated
inFIG. 3. FIG. 3is a schematic view illustrating an internal
structure of the device main body 11. In addition, the
housing 13 of the device main body 11 includes: an in-
troduction part 13a for introducing the continuous pack-
aging bag 3 to the inside of the device main body 11; and
a discharge part (not illustrated) for discharging the con-
tinuous packaging bag 3 introduced inside the device
main body 11 to the outside of the device main body 11.
[0047] The conveyance unit 14 has a conveyance path
18 formed inside the device main body 11 and conveys
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the continuous packaging bag 3 along the conveyance
path 18. The continuous packaging bag 3 introduced into
the inside of the device main body 11 from the introduc-
tion part 13a moves toward the downstream side of the
conveyance path 18 by the conveyance operation of the
conveyance unit 14 and eventually passes through the
discharge part to be discharged to the outside of the de-
vice main body 11. Here, the "downstream side" means
a side closer to the discharge part in the conveyance
direction, and an "upstream side" means a side opposite
to the downstream side, that is, a side closer to the in-
troduction part 13a in the conveyance direction.

[0048] In the present embodiment, the conveyance
path 18 is a horizontal path, and the conveyance unit 14
performs conveyance in a state where a longitudinal di-
rection of the continuous packaging bag 3 runs along the
conveyance path 18 (that is, the conveyance direction)
and where a thickness direction of the continuous pack-
aging bag 3 runs along the up-down direction (vertical
direction).

[0049] As illustrated in FIG. 3, the conveyance unit 14
includes an upstream drive unit 14U and a downstream
drive unit 14D. The upstream drive unit 14U is arranged
on the upstream side of the arrangement unit 15, while
the downstream drive unit 14D is arranged on the down-
stream side of the arrangement unit 15. Each of the up-
stream drive unit 14U and the downstream drive unit 14D
includes a pair of upper and lower nip rollers 14a and
14b, and a motor (not illustrated) that rotationally drives
one of the pair of upper and lower nip rollers 14a and
14b. The pair of upper and lower nip rollers 14a and 14b
is arranged with a gap enough to allow the continuous
packaging bag 3 to pass through, and the rollers rotate
in a state of nipping the continuous packaging bag 3 be-
tween the rollers. With this configuration, the continuous
packaging bag 3 is conveyed in a state where a slight
tension is applied.

[0050] Inthe presentembodiment, the motor is config-
ured to rotate intermittently. Therefore, the conveyance
unit 14 performs the conveyance operation intermittently.
In one conveyance operation, the continuous packaging
bag 3 moves by a predetermined amount in the convey-
ance direction. The movement amount (conveyance
amount) of the continuous packaging bag 3 in one con-
veyance operation is set by the control unit 21 of the
processing device 12 described below.

[0051] Note that the conveyance unit 14 of the present
embodiment can perform conveyance to either the up-
stream side or the downstream side in the conveyance
direction by switching the rotational direction of the motor.
The conveyance direction is set by the control unit 21 of
the processing device 12.

[0052] Furthermore, while the present embodiment is
an example that applies the conveyance mechanism us-
ing the rotation drive of the roller (that is, a roller convey-
or), itis also allowable to use other conveyance mecha-
nisms as long as the mechanism can convey the contin-
uous packaging bag 3 properly. For example, it is allow-
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able to apply a belt conveyor that conveys the continuous
packaging bag 3 by rotating an endless belt while the
continuous packaging bag 3 is mounted on the upper
surface of the belt.

[0053] The arrangement unit 15 is a portion where the
verification target medicine is disposed in a state of being
packed in the packaging bag 1 and is provided at an
intermediate position of the conveyance path 18 as illus-
trated in FIG. 3. The arrangement unit 15 is a rectangular
frame-shaped base and has a size on which one pack-
aging bag 1 can be mounted (for example, a size slightly
larger than the outer size of the packaging bag 1 in plan
view as illustrated in FIG. 4). In addition, the packaging
bags 1 disposed on the arrangement unit 15 in the con-
tinuous packaging bag 3 are sequentially switched to-
gether with the conveyance of the continuous packaging
bag 3 by the conveyance unit 14.

[0054] Note that, in a state where the packaging bag
1 is disposed on the arrangement unit 15, the entire re-
gion of the upper surface of the packaging bag 1 (the
surface facing the upper side of the device main body
11, the similar applies hereinafter) is exposed, while re-
gions other than the edge of the lower surface of the
packaging bag 1 (the surface facing the upper side of the
device main body 11, the similar applies hereinafter) are
exposed. The edge of the packaging bag 1 is a sealed
portion formed by stacking and pressing two film sheets
constituting the packaging bag 1 together.

[0055] The image capturing unit 16 captures an image
of the packaging bag 1 disposed on the arrangement unit
15 and an image of the medicine (that is, the verification
target medicine) packed in the packaging bag 1. As illus-
trated in FIG. 3, the image capturing unit 16 includes two
cameras, upper and lower, as a plurality of cameras. The
camera on the upper side (hereinafter, referred to as a
first camera 16a) is disposed immediately above the ar-
rangementunit 15 and captures an image of the medicine
packed in the packaging bag 1 disposed on the arrange-
ment unit 15 from above. The lower camera (hereinafter,
referred to as a second camera 16b) is disposed imme-
diately below the arrangement unit 15 and captures an
image of the medicine packed in the packaging bag 1
disposed in the arrangement unit 15 from below. Here,
in the present embodiment, an "image of a medicine"
means an image of a medicine captured through the
packaging bag 1, thatis, animage of a medicine captured
in the state of being contained in the packaging bag 1.
[0056] Inthepresentembodiment,the conveyance op-
eration by the conveyance unit 14 is to be performed
intermittently, and the image capturing unit 16 captures
an image of the packaging bag 1 disposed on the ar-
rangement unit 15 and an image of a medicine packed
in the packaging bag 1 between the conveyance opera-
tions. In addition, every time the packaging bag 1 dis-
posed on the arrangement unit 15 is switched by the con-
veyance operation, the image capturing unit 16 captures
the image of the packaging bag 1 disposed on the ar-
rangement unit 15 and the image of the medicine packed
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in the packaging bag 1.

[0057] In the present embodiment, the imaging range
(angle of view) of the first camera 16a is set to a rectan-
gular region as illustrated in FIG. 4 (a rectangular region
illustrated by a broken line in FIG. 4), which is a range
capable ofimaging an entire surface of the upper surface
of the packaging bag 1 disposed on the arrangement unit
15 and a part (more precisely, an end portion) of the
upper surface of the packaging bag 1 located on both
sides of the packaging bag 1 disposed on the arrange-
mentunit 15. In other words, the portion of the continuous
packaging bag 3 that is within the imaging range of the
firstcamera 16a corresponds to animaging target portion
3x, and this portion includes at least a cutout line 3y be-
tween the packagingbags 3, asillustrated in FIG. 4. Here,
the cutoutline 3y is a boundary recess formed ata bound-
ary position between the packaging bags 3 in the contin-
uous packaging bag 3, and more specifically, is consti-
tuted by a dashed linear groove being formed from one
end to the other end of the continuous packaging bag 3
in the lateral width direction of the continuous packaging
bag 3.

[0058] FIG. 4 is a view illustrating an imaging range of
the image capturing unit 16 and a part of the continuous
packaging bag 3 included in the range.

[0059] Similarly, the imaging range (angle of view) of
the lower camera 16b is set to a rectangular region, which
is a range capable of imaging a region on the lower sur-
face of the packaging bag 1 disposed on the arrangement
unit 15 that is inside the arrangement unit 15 and is ex-
posed, and a portion (more precisely, an end portion) of
the lower surface of the packaging bag 1 located on both
sides of the packaging bag 1 disposed on the arrange-
mentunit 15. In other words, the portion of the continuous
packaging bag 3 that is within the imaging range of the
second camera 16b corresponds to the imaging target
portion 3x, and this portion includes at least the cutout
line 3y between the packaging bags 1.

[0060] The image capturing unit 16 may be any type
as long as it as a function of acquiring image data of a
subject. Examples of this include a Charge-Coupled De-
vice (CCD) image sensor and a Complementary Metal
Oxide Semiconductor (CMOS) image sensor, although
the present invention is not limited to these.

[0061] Furthermore, the image capturing unit 16 in the
present embodiment is implemented by two cameras,
but the number of cameras is not particularly limited and
may be one, or three or more.

[0062] Furthermore, in the present embodiment, the
camera is installed at a position vertically sandwiching
the arrangement unit 15. However, the installation posi-
tion of the camera can be set to any position as long as
the packaging bag 1 disposed on the arrangement unit
15 and the medicine packed in the packaging bag 1 can
be imaged satisfactorily. For example, the camera may
be installed only above the arrangement unit 15 or only
below the arrangement unit 15.

[0063] The lightirradiation unit 17 is configured to per-
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form light emission to the packaging bag 1 disposed on
the arrangement unit 15 and the medicine packed in the
packaging bag 1 (thatis, the verification target medicine)
when the image capturing unit 16 captures an image.
More specifically, the light irradiation unit 17 performs
light emission toward a portion (that is, the surface of the
imaging target portion 3x) within the imaging range of the
image capturing unit 16 out of the continuous packaging
bag 3.

[0064] As illustrated in FIG. 5, the light irradiation unit
17 has a plurality of light emitting units, specifically four
light emitting units 17a, 17b, 17¢, and 17d in the present
embodiment. FIG. 5 is a schematic top view of a plurality
of light emitting units of the light irradiation unit 17. The
four light emitting units 17a, 17b, 17c, and 17d are light
sources used when the light irradiation unit 17 performs
light emission, and individually arranged on four sides of
the arrangement unit 15 as illustrated in FIG. 5. The light
irradiation unit 17 performs light emission in different di-
rections using the four light emitting units 17a, 17b, 17c,
and 17d (a plurality of light emitting units).

[0065] More specifically, the twolight emitting units 17a
and 17b are arranged at positions opposite to each other
as viewed from the arrangement unit 15 in the convey-
ance direction, and the units emit light in mutually oppo-
site directions. That is, one light emitting unit 17a (here-
inafter, referred to as a first light emitting unit 17a) emits
light from the upstream side in the conveyance direction
to the arrangement unit 15 located downstream in the
conveyance direction. The other light emitting unit 17b
(hereinafter, referred to as a second light emitting unit
17b) emits light from the downstream side in the convey-
ance direction to the arrangement unit 15 located up-
stream in the conveyance direction.

[0066] The remaining two light emitting units 17¢c and
17d out of the four light emitting units 17a, 17b, 17c, and
17d are arranged at positions opposite to each other as
viewed from the arrangement unit 15 in a direction (here-
inafter, intersecting direction) intersecting the convey-
ance direction, and the units emit light in mutually oppo-
site directions. That is, one light emitting unit 17c (here-
inafter, referred to as a third light emitting unit 17¢) emits
light from one side in the intersecting direction toward
the arrangement unit 15 on the other side. The other light
emitting unit 17d (hereinafter, referred to as a fourth light
emitting unit 17d) emits light to the arrangement unit 15
on one side, from the other side, in the intersecting di-
rection. Here, "one side in the intersecting direction"
means, for example, a side near one end of the arrange-
ment unit 15 in the intersecting direction, while "the other
side in the intersecting direction" means a side close to
the other end of the arrangement unit 15 in the intersect-
ing direction.

[0067] The light irradiation unit 17 uses a part or all of
the four light emitting units 17a, 17b, 17¢c, and 17d to
perform light emission to the packaging bag 1 disposed
on the arrangement unit 15 and the medicine packed in
the packaging bag 1. Atthis time, as observed from FIGS.
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3 and 5, the light irradiation unit 17 performs light emis-
sion diagonally to the packaging bag 1 disposed on the
arrangement unit 15 and the medicine (that is, the imag-
ing target portion 3x) packed in the packaging bag 1. This
direction is advantageous because applying light diago-
nally to the surface of the medicine can emphasize the
contour of the identification information formed on the
surface of the medicine (in particular, an edge portion of
the contour at the object of light emission).

[0068] Inaddition, inthe presentembodiment, itis pos-
sible to switch the light emitting units 17a, 17b, 17c, and
17d used by the light irradiation unit 17 when the image
capturing unit 16 captures animage. Specifically, the light
irradiation unit 17 performs light emission using one of
the four light emitting units 17a, 17b, 17¢c, and 17d. While
the light irradiation unit 17 performs light emission from
one light emitting unit, the image capturing unit 16 cap-
tures an image of the medicine packed in the packaging
bag 1 disposed on the arrangement unit 15, by one im-
aging. Thereafter, the light irradiation unit 17 switches
one light emitting unit used immediately before to another
light emitting unit among the light emitting units 17a, 17b,
17¢, and 17d and then, performs light emission using the
light emitting units 17a, 17b, 17¢c, and 17d after the
switching. In the meantime, the image capturing unit 16
captures an image of the medicine packed in the pack-
aging bag 1 disposed on the arrangement unit 15 again.
[0069] Thereafter, the light irradiation unit 17 sequen-
tially switches the light emitting units 17a, 17b, 17¢, and
17d using the similar procedure, and the image capturing
unit 16 captures an image of the medicine packed in the
packaging bag 1 disposed on the arrangement unit 15
every time the light irradiation unit 17 switches the light
emitting units 17a, 17b, 17¢, and 17d. This results in ac-
quisition of captured images for each of the light irradia-
tion directions (that is, four images having mutually dif-
ferent reflection states of light at each of portions of the
medicine surface) for the medicine packed in one pack-
aging bag 1 disposed on the arrangement unit 15. How-
ever, the present invention is not limited to this, and it is
allowable to use a configuration in which two to four of
the four light emitting units 17a, 17b, 17¢c, and 17d are
simultaneously turned on, and the light irradiation unit 17
performs light emission toward the medicine packed in
one packaging bag 1 disposed on the arrangement unit
15 simultaneously from two to four directions.

[0070] The light emitting units 17a, 17b, 17¢c, and 17d
used by the light irradiation unit 17 for light emission may
be implemented with known light sources, including any
of a point light source, a line light source, or a surface
light source. Specifically, examples of applicable light
sources include: electroluminescence types such as
Light Emitting Diode (LED), semiconductor laser (Laser
Diode (LD)), and organic Electroluminescence (EL), ra-
diantheattypes such as halogen bulbs and incandescent
bulbs, discharge emission types such as a mercury lamp
and a fluorescent lamp, and a combination of these light
sources with a light guide member such as a light guide
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plate or an optical fiber.

[0071] Furthermore, the present embodiment uses the
lightirradiation unit 17 having four light emitting units 17a,
17b, 17¢, and 17d. However, the number of light emitting
units (light sources) is not particularly limited, and it is
sufficient as long as two or more units are provided.
[0072] Moreover, instead of arranging the four light
emitting units 17a, 17b, 17c, and 17d around the arrange-
ment unit 15, it is allowable to dispose one annular light
emitting unit. With such a configuration, it is possible to
irradiate the arrangement unit 15 with light from all direc-
tions of 360 degrees.

[0073] In addition to the parts described above (spe-
cifically, the conveyance unit 14, the arrangement unit
15, the image capturing unit 16, and the light irradiation
unit 17), the device main body 11 also includes an exter-
nal force application unit 40 illustrated in FIG. 3. Details
of the external force application unit 40 will be described
below.

[0074] The processing device 12 executes a series of
information processing in the implementation of the dis-
pensing inspection. In the present embodiment, the
processing device 12 is constituted using a personal
computer (PC) external to the device main body 11. How-
ever, the present invention is not limited to this, and the
processing device 12 may be constituted using a com-
puter built in the device main body 11.

[0075] Furthermore, the processing device 12 is com-
municably connected to the device main body 11, the
prescription condition input device 50, and a database
server 70 described below. The connection method be-
tween the processing device 12 and each device may be
a wired connection method or a wireless connection
method.

[0076] As illustrated in FIG. 6, the processing device
12 includes the control unit 21, a prescription condition
information acquisition unit 22, an image acquisition unit
23, a preprocessing unit 24, a verification unit 25, and a
condition determination unit 26. FIG. 6 is a block diagram
illustrating a configuration of the processing device 12.
These units are implemented by cooperation of hardware
devices such as a Central Processing Unit (CPU) and a
memory (not illustrated) included in the processing de-
vice 12, and an information processing program stored
in the processing device 12. The information processing
program may be read and obtained from a recording me-
dium such as a Compact Disc Read Only Memory (CD-
ROM) storing the program, or may be downloaded and
obtained from a predetermined site via a network.
[0077] Inthe presentembodiment, individual function-
al units of the processing device 12 (specifically, the con-
trol unit 21, the prescription condition information acqui-
sition unit 22, the image acquisition unit 23, the preproc-
essing unit 24, the verification unit 25, and the condition
determination unit 26) are constituted by one personal
computer. However, the present invention is not limited
to this, and it is allowable to use a configuration in which
a part of the above functional units is constituted by one
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personal computer while the remaining functional units
are constituted by another personal computer.

[0078] The control unit 21 is electrically connected to
each of units of the device main body 11 (specifically,
the conveyance unit 14, the image capturing unit 16, the
lightirradiation unit 17, and the external force application
unit 40) via a drive control circuit 11a mounted on the
device main body 11 and controls each of the units of
the device main body 11. More specifically, the control
unit 21 performs control related to the conveyance oper-
ation of the conveyance unit 14, such as controlling a
conveyance amount, a conveyance direction, a convey-
ance operation timing, or the like in one conveyance op-
eration. In addition, the control unit 21 performs control
related to the imaging operation of the image capturing
unit 16, such as controlling a camera to be used among
the two cameras 16a and 16b of the image capturing unit
16, and a timing and the like of imaging. In addition, the
control unit 21 performs control related to the light emit-
ting operation of the light irradiation unit 17, such as con-
trolling the light emitting unit to use among the four light
emitting units 17a, 17b, 17¢, and 17d included in the light
irradiation unit 17, and the timing and the like of light
emission.

[0079] Furthermore, when the operation execution
condition is satisfied, the control unit 21 causes the ex-
ternal force application unit 40 to execute an external
force applying operation. Here, the external force apply-
ing operation is an operation of the external force appli-
cation unit 40 that applies an external force to the med-
icine (that is, the verification target medicine) packed in
the packaging bag 1 disposed on the arrangement unit
15 to move the medicine. With execution of the external
force applying operation of the external force application
unit 40, it is possible to spread the medicines when they
are densely packed in the packaging bag 1 disposed on
the arrangement unit 15, lay down the medicines when
they stand upright, or move the medicine when its posi-
tion is out of a desired range. Note that the external force
applying operation includes not only a case where an
external force is directly applied to the medicine or the
packaging bag 1 disposed on the arrangement unit 15,
but also a case where the external force is indirectly ap-
plied without direct contact with the medicine or the pack-
aging bag 1.

[0080] The operation execution conditions set for de-
termining whether to execute the external force applying
operation will be described below in detail.

[0081] The prescription condition information acquisi-
tion unit 22 is communicably connected to the prescrip-
tion condition input device 50 and acquires prescription
condition information by communicating with the pre-
scription condition input device 50. Here, the prescription
condition information is information indicating the pre-
scription condition, which specifically is electronic data
indicating the prescription condition input to the prescrip-
tion condition input device 50 by the pharmacist.

[0082] In the present embodiment, when the input of
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the prescription condition is completed in the prescription
condition input device 50, the prescription condition in-
formation is automatically transmitted from the prescrip-
tion condition input device 50 to the prescription condition
information acquisition unit 22, and then the prescription
condition information acquisition unit 22 receives the
above prescription condition information. However, the
present invention is not limited to this. It is also allowable
to use a configuration in which an information transmis-
sion requestis transmitted from the prescription condition
information acquisition unit 22, and the prescription con-
dition input device 50 transmits the prescription condition
information at a point of reception of the request by the
prescription condition input device 50. More specifically,
character string information or the two-dimensional bar-
code information for specifying the prescription condition
is printed on a tip portion of the continuous packaging
bag 3 (a portion of the continuous packaging bag 3 first
introduced into the device main body 11). The prescrip-
tion condition information acquisition unit 22 reads the
above-described printed information when the continu-
ous packaging bag 3 is introduced into the device main
body 11. Thereafter, based on the read printed informa-
tion, the prescription condition information acquisition
unit 22 requests a prescription condition information in-
dicating prescription conditions related to the medicine
packaged in each of the packaging bags 1 of the contin-
uous packaging bag 3 introduced into the device main
body 11, against the prescription condition input device
50. After receiving this request, the prescription condition
input device 50 analyzes the request, specifies prescrip-
tion condition information related to the request, and
transmits the specified prescription condition information
to the processing device 12.

[0083] The image acquisition unit 23 is connected to
the image capturing unit 16 (more precisely, the first cam-
era 16a and the second camera 16b) and acquires, via
a network, an image captured by the image capturing
unit 16. Here, the image acquired by the image acquisi-
tion unit 23 corresponds to image data in specifically,
Joint Pthotographic Experts Group (JPEG) format,
Graphics Interchange Format (GIF) format, Portable Net-
work Graphics (PNG) format, Tagged Image File Format
(TIFF), or Bitmap Image (BMP) format.

[0084] Note thatthe image acquisition unit 23 acquires
an image from the image capturing unit 16 each time the
image capturing unit 16 captures an image. More spe-
cifically, in the present embodiment, as described above,
images are captured a plurality of times (specifically,
eight times) separately for each of imaging conditions for
one packaging bag 1 in which medicines are packaged.
Accordingly, the image acquisition unit 23 acquires im-
ages for various imaging conditions (that is, eightimages)
for each of the packaging bags 1 and the medicines
packed in each of the packaging bags 1. Furthermore,
when the packaging bag 1 disposed on the arrangement
unit 15 is switched, the image capturing unit 16 newly
captures an image for each of imaging conditions. Ac-
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cordingly, the image acquisition unit 23 acquires the new-
ly captured image for each of the conditions.

[0085] The preprocessing unit 24 performs preproc-
essing on the image acquired by the image acquisition
unit 23 from the image capturing unit 16 (thatis, theimage
data of the verification target medicine). The preprocess-
ing is a process for emphasizing the identification infor-
mation formed on the surface of the medicine appearing
in the image acquired by the image acquisition unit 23.
[0086] More specifically, in the present embodiment,
as described above, an image is captured a plurality of
times (specifically, four times) in various light irradiation
directions for the medicine packed in one packaging bag
1. Here, each of the images for each of the light irradiation
directions has unevenness in light illuminance occurring
on the surface of the medicine appearing in the image.
Such uneven illuminance of light has an influence in de-
tecting and specifying identification information formed
on the surface of the medicine. Furthermore, the illumi-
nance unevenness of light varies depending on the light
irradiation direction. Therefore, the preprocessing unit 24
performs preprocessing. For an image captured for each
of light irradiation directions, the preprocessing uses an
edge extraction filter in a direction corresponding to the
irradiation direction, which is an edge extraction filter of
a size corresponding to the number of pixels of an edge
(marked groove) of the identification information appear-
ing in each of the images, thereby generating an edge
image for each of irradiation directions, and thereafter,
generates a combined image in which a plurality of edge
images are combined. The edge extraction filter can in-
clude at least one of a Sobel filter, a Laplacian filter, and
a Canny filter, and can be appropriately selected accord-
ing to a verification method to be described below.
[0087] The image that has undergone the above pre-
processing is an image from which the illuminance une-
venness of light that varies according to the light irradi-
ation direction is eliminated as much as possible and in
which the identification information formed on the surface
of the medicine appearing in the image is emphasized.
Specifically, it is possible to reduce the information other
than the engraving, such as the pattern and the scratches
smaller than the groove of engraving indicating the iden-
tification information on the surface of the medicine, lead-
ing to extraction of the engraving.

[0088] The verification unit 25 verifies the number and
type of medicines (that is, verification target medicine)
packed in the packaging bag 1 disposed on the arrange-
ment unit 15.

[0089] The specific procedure of the verification per-
formed by the verification unit 25 will be described with
reference to FIG. 7. FIG. 7 is a diagram illustrating a
general verification flow performed by the verification unit
25. The verification flow of the verification unit 25, as
illustrated in FIG. 7, first performs a step of specifying a
region including animage of a verification target medicine
from the image on which preprocessing has been per-
formed (S001). Hereinafter, an image on which preproc-
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essing has been performed is referred to as a "preproc-
essed image", and a region including an image of a med-
icine in the preprocessed image is referred to as a "med-
icine presence region".

[0090] In the present embodiment, the preprocessing
is performed first, and then a medicine presence region
specifying step S001 and a pixel group extracting step
S002 described below are performed on the preproc-
essed image obtained by the preprocessing. However,
the present invention is not limited to this mode. It is al-
lowable to use a mode in which the medicine presence
region specifying step S001 and the pixel group extract-
ing step S002 are performed on each of the captured
images obtained for each of light irradiation directions,
and then preprocessing is performed on the captured
images for each of irradiation directions in which these
steps were performed (more precisely, a medicine ex-
traction image X described below).

[0091] The medicine presence region specifying step
S001 performs a known edge extraction process and a
known segmentation process on the preprocessed im-
age to specify a contour of the medicine in the image.
Then, a region surrounded by the specified contour is
specified as a medicine presence region. In a case where
a plurality of medicines are captured in the preprocessed
image, the medicine presence regions are specified by
the number of medicines.

[0092] After performing the medicine presence region
specifying step S001, the verification unit 25 extracts a
pixel group corresponding to the medicine presence re-
gion from among the pixel group forming the preproc-
essedimage (S002). Asillustrated in FIG. 8, the extracted
pixel group forms a rectangle (rectangular region denot-
ed by reference symbol X in FIG. 8) surrounding the med-
icine presence region. Hereinafter, the extracted pixel
group is referred to as a "medicine extraction image X".
In a case where a plurality of medicine presence regions
are specified in the medicine presence region specifying
step S001, the medicine extraction image X is specified
for each of medicine presence regions.

[0093] FIG. 8is a view illustrating the medicine extrac-
tion image X. Note that the pixel size (single pixel size
with respect to the image) illustrated in FIG. 8 is larger
than the actual pixel size for the sake of convenience of
illustration.

[0094] The pixel group extracting step S002 specifies
the size and the position of the medicine extraction image
X. Here, the size of the medicine extraction image X is
the area of a rectangular pixel group forming the medicine
extraction image X and corresponds to the product of
lengths d1 and d2 of the two sides illustrated in FIG. 8.

[0095] Furthermore, the position of the medicine ex-
traction image X is a coordinate position when the refer-
ence position is an origin and the conveyance direction
and the intersecting direction are defined as coordinate
axis directions. Specifically, this corresponds to an inter-
secting position of the diagonal lines of the rectangular
pixel group forming the medicine extraction image X,
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namely the coordinates of point P illustrated in FIG. 8.
By specifying the position of the medicine extraction im-
age X in this manner, it is possible to specify the imaging
position (arrangement position) of the verification target
medicine corresponding to the imaging range of the im-
age capturing unit 16 (more precisely, the angle of view
of each of the first camera 16a and the second camera
16b). While the present embodiment is a case where the
reference position as the origin is set at the center posi-
tion of the imaging range of the image capturing unit 16
(more precisely, the first camera 16a and the second
camera 16b), the position is not limited to this and it may
be set at any position.

[0096] Afterexecution ofthe pixel group extracting step
S002, the verification unit 25 executes a step of specify-
ing the type of medicine to be prescribed from the pre-
scription condition information acquired using the pre-
scription condition information acquisition unit 22 and
then reading a master image of the specified type of med-
icine from the database DB (S003). In this step S003, in
a case where a plurality of types of medicines to be pre-
scribed exist, that is, where a plurality of types of medi-
cines are packaged in the packaging bag 1, a master
image is read for each of types.

[0097] Here, the master image will be described. The
master image is an image of a medicine registered cor-
responding to the type of medicine and is an image reg-
istered in advance for the type of medicine specified from
the prescription condition information. Furthermore, in
the present embodiment, the master image is obtained
from an image of a medicine captured in a state of being
packed in the packaging bag 1. In addition, in a case
where verification of a type of medicine has been per-
formed by the verification unit 25 in the past, a captured
image of the medicine verified to match the type of med-
icine appearing in the master image, out of the images
(more precisely, medicine extraction image X) of the type
of medicine captured in the past by the image capturing
unit 16, is to be registered as a new master image.
[0098] The database DB will be described. As illustrat-
ed in FIG. 9, the database DB is a database in which a
master image of each of medicines and a type of the
medicine are registered in association with each other.
FIG. 9 is a diagram illustrating a database DB in which
master images are registered.

[0099] In addition to the master image, the database
DB includes a medicine name, identification information
formed on the surface of the medicine, a plan view size
and a thickness as medicine size individually registered
in association with the type of the medicine. The infor-
mation registered in the database DB is not limited to the
above information, and information other than the above
information may be registered.

[0100] Inthe presentembodiment, the database DB is
provided in a database server 70 externally provided,
and the verification unit 25 communicates with the data-
base server 70 to access the database DB. However,
the present invention is not limited to this, and the data-
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base DB may be provided in the processing device 12,
thatis, may be stored in a storage medium in the process-
ing device 12.

[0101] After reading the master image from the data-
base DB, the verification unit 25 verifies the type of the
verification target medicine and the number of each of
types (S004) using the read masterimage and the image
of the verification target medicine captured by the image
capturing unit 16 (more precisely, the medicine extraction
image X).

[0102] More specifically, in the verification step S004,
template matching with the master image is performed
for each of the plurality of medicine extraction images X
to evaluate the similarity (correlation value) with the mas-
terimage. Examples of an applicable similarity evaluation
method include a known geometric hashing method or a
Locally Likely Arrangement Hashing (LLHA) method.
Subsequently, it is verified that the type of medicine cap-
tured in the image having the highest similarity among
the plurality of medicine extraction images X matches
the type of medicine captured in the master image.
[0103] By repeating the above procedure for the read
master images (that is, for the number of medicine types
indicated by the prescription condition information ac-
quired by the prescription condition information acquisi-
tion unit 22), the type is specified for each of verification
target medicines. Thereafter, the verification unit 25 to-
tals individually the number of medicines whose types
are specified and counts the number of each of types.
[0104] The verification is performed by the verification
unit 25 using the procedure described above. In addition,
when the packaging bag 1 disposed on the arrangement
unit 15 is switched (that is, when the verification target
medicine changes), the verification is repeated each of
times. That is, when the packaging bag 1 disposed on
the arrangement unit 15 is switched and an image of the
medicine packed in the packaging bag 1 is acquired, ver-
ification is performed using the newly acquired image.
When the medicines are packaged under the same pre-
scription condition in each of the packaging bags 1 of the
continuous packaging bag 3, the master image used in
the first verification can be used as it is in the second and
subsequent verifications. Accordingly, step S003 of read-
ing a master image from the database DB may be omit-
ted.

[0105] With the procedure described above, verifica-
tion is performed on the medicine packed in each of the
packaging bags 1 of the continuous packaging bag 3
(more precisely, the packaging bag 1 other than the emp-
ty bag 1A), and thus it is possible to inspect whether the
medicine is correctly packaged in each of the packaging
bags 1 as instructed by the prescription.

[0106] The condition determination unit 26 determines
whether the operation execution condition is satisfied.
The condition determination unit 26 will be described in
detail in a section below.
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<<Operation of medicine verification device>>

[0107] Next, operation of the medicine verification de-
vice 10 will be described with reference to FIG. 10. FIG.
10 is a diagram illustrating a flow of operation of the med-
icine verification device 10. The medicine verification
method of the present invention is implemented in the
operation of the medicine verification device 10 de-
scribed below. In particular, an external force application
control flow and processes related to this flow (specifi-
cally, prescription condition information acquisition S011,
conveyance operation S013, and image capturing step
S015) constitute the medicine verification method of the
present invention.

[0108] First, after completion of the input of the pre-
scription condition information in the prescription input
operation, the prescription condition information acquisi-
tion unit 22 of the processing device 12 communicates
with the prescription condition input device 50 and ac-
quires the prescription condition information indicating
the input prescription condition (S011).

[0109] Meanwhile, after the automatic packaging op-
eration is performed by the packaging machine 60 in ac-
cordance with the input prescription condition (in other
words, the prescription condition indicated by the pre-
scription condition information acquired by the prescrip-
tion condition information acquisition unit 22), the contin-
uous packaging bag 3 having a strip-like shape including
the continuously connected packaging bags 1 each of
which contains the medicine is created. The continuous
packaging bag 3 is introduced into the device main body
11 by the introduction part 13a formed in the housing 13
of the device main body 11 (S012).

[0110] After the continuous packaging bag 3 is intro-
duced into the device main body 11, the conveyance op-
eration by the conveyance unit 14 is intermittently repeat-
ed (S013). In each of conveyance operations, the con-
tinuous packaging bag 3 is conveyed by a predetermined
amount to the downstream side in the conveyance direc-
tion. When the continuous packaging bag 3 is conveyed
to the downstream side in the conveyance direction, one
of the packaging bags 1 among the continuous packag-
ing bag 3 is eventually disposed on the arrangement unit
15. Each time the conveyance operation is performed,
the packaging bag 1 disposed on the arrangement unit
15 among the continuous packaging bag 3 is switched.
[0111] During a period between one conveyance op-
eration and the nextconveyance operation (thatis, during
stoppage of the conveyance of the continuous packaging
bag 3), the light irradiation unit 17 emits light to the med-
icine packed in the packaging bag 1 disposed on the
arrangement unit 15 (S014). In this state, using each of
cameras, namely, the first camera 16a and the second
camera 16b, the image capturing unit 16 captures an
image (that is, a verification target medicine) packed in
the packaging bag 1 disposed on the arrangement unit
15 (S015).

[0112] The light irradiation step S014 by the light irra-
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diation unit 17 will be described in detail. The light irra-
diation unit 17 emits light from one of the four light emitting
units 17a, 17b, 17c, and 17d disposed around the ar-
rangement unit 15, switches the light emitting units se-
quentially (S016 and S017), and then, emits light again
from the newly switched light emitting unit 17a, 17b, 17c,
or 17d. That is, the light irradiation unit 17 sequentially
switches the light irradiation directions and emits light
from each of directions. Subsequently, the image cap-
turing unit 16 captures an image of the verification target
medicine for each of light irradiation directions. This en-
ables a total of eight images (the number of cameras X
the number of light irradiation directions) to be captured
for the medicine packed in the packaging bag 1 disposed
on the arrangement unit 15.

[0113] The light irradiation step S014, the image cap-
turing step S015, and the light emitting unit switching step
S017 described above are repeatedly performed every
time the packaging bag 1 disposed on the arrangement
unit 15 is switched together with the conveyance opera-
tion.

[0114] The captured image is transmitted to the image
acquisition unit 23 of the processing device 12 as needed
(S018). Thereafter, preprocessing is performed by the
preprocessing unit 24 of the processing device 12 on the
image acquired by the image acquisition unit 23 (S019).
This generates a preprocessed image that emphasizes
edges of the identification information formed by engrav-
ing on the surface of the medicine.

[0115] Meanwhile, the verification unit 25 of the
processing device 12 specifies a prescription condition
for the medicine (that is, the verification target medicine)
appearing in the preprocessed image (S020). Specifical-
ly, based on the prescription condition information ac-
quired in S011, the verification unit 25 specifies the pre-
scription conditions set for the medicine packaged in
each of the packaging bags 1 in the continuous packag-
ing bag 3 (specifically, the type and the number of med-
icine for each of types).

[0116] Thereafter, the verification unit 25 verifies the
type of the medicine packaged in each of the packaging
bags 1 in the continuous packaging bag 3 following the
procedure of the above-described verification flow
(S021). In the verification flow, the verification unit 25
accesses the database DB of the database server 70
and reads the master image corresponding to the pre-
scription condition (specifically, the type of medicine)
specified in the previous step S020. Subsequently, the
verification unit 25 verifies the type and the number of
medicines packed in the packaging bag 1 disposed on
the arrangement unit 15 using the preprocessed image
and the master image.

[0117] In a case where the type and number of the
medicines packed in one packaging bag 1 match the pre-
scription conditions (Yes in S022), a series of steps S013
to S021 from the conveyance operation to the verification
flow described above will be performed again. That is,
the packaging bag 1 adjacent to the one packaging bag
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1 on the upstream side will now be disposed on the ar-
rangement unit 15, and then, steps including the light
irradiation step S014, the image capturing step S015,
and the light emitting unit switching step S017 and the
verification flow by the verification unit 25 will be per-
formed on the medicine in the packaging bag 1 defined
as the verification target medicine.

[0118] Incontrast,inacase wherethe type and number
of the medicines packed in one packaging bag 1 do not
match the prescription conditions (No in S022), an exter-
nal force application control flow described below is first
performed (S023), and then, the process returns to the
above-described light irradiation step S014. The subse-
quent steps S015 to S021 will be repeated in the above-
described procedure. In other words, in a case where the
type and number of the medicines packed in one pack-
aging bag 1 do not match the prescription conditions, the
steps including the light irradiation step S014, the image
capturing step S015, the light emitting unit switching step
S017, and the verification flow by the verification unit 25
will be repeated in a state where the same packaging
bag 1 remains disposed on the arrangement unit 15.
[0119] Thereafter, a series of steps S013 to S021 is
repeatedly performed for all the packaging bags 1 in the
continuous packaging bag 3, every time of switching the
packaging bags 1 disposed on the arrangement unit 15,
until completion of the verification for the medicine
packed in the packaging bags 1 (S024) .

[0120] The verification unit 25 performs the above-de-
scribed verification with the medicine packaged in each
of the packaging bags 1 in the continuous packaging bag
3 as a verification target. After completion of all verifica-
tions, the verification unit 25 displays character informa-
tion indicating the verification result on a display (not il-
lustrated) (S025). Specifically, the verification unit 25 dis-
plays, on the display, character information for notifica-
tion of the verification result regarding the type of the
medicine packed in each of the packaging bags 1 in the
continuous packaging bag 3.

[0121] The verification result to be displayed on the
display may be displayed in any manner as long as it is
possible to clearly grasp which packaging bag 1 in the
continuous packaging bag 3 is the verification result for
the medicine packed in the packaging bag 1. Accordingly,
the verification results may be displayed by switching for
each of the packaging bags, or verification result for each
of the packaging bags 1 in the continuous packaging bag
3 may be displayed collectively in association with the
position or order of the packaging bag 1.

[0122] Thereafter, the conveyance operation of the
conveyance unit 14 allows the continuous packaging bag
3 to reach the discharge part of the housing 13 of the
device main body 11, and the packaging bag 1 at the end
of the continuous packaging bag 3 (the packaging bag 1
located most upstream in the conveyance direction) is
discharged out of the housing 13, and the basic operation
of the medicine verification device 10 is completed at this
point.
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<<External force application unit>>

[0123] Next, the external force application unit 40 in-
cluded in the device main body 11 of the medicine veri-
fication device 10 will be described in detail. The external
force application unit 40 performs an external force ap-
plying operation to apply an external force to each of
medicines (that is, verification target medicine) packed
in the packaging bag 1 disposed on the arrangement unit
15 to move the medicine within the packaging bag 1 dis-
posed on the arrangement unit 15. The external force
applying operation of the external force application unit
40 allows the medicine in the packaging bag 1 disposed
on the arrangement unit 15 to move or change its posture
within the packaging bag 1. With execution of this oper-
ation, it is possible to spread the medicines when they
are densely packed in the packaging bag 1 disposed on
the arrangement unit 15, lay down the medicines when
they stand upright, or move the medicine to approach a
predetermined range when its position is out of the range.
[0124] The external force application unit40 according
to the present embodiment applies vibration, as an ex-
ternal force, to the medicine (that is, the verification target
medicine) packed in the packaging bag 1 disposed on
the arrangement unit 15. An example of the applicable
external force application unit 40 that applies vibration is
the external force application unit 40 illustrated in FIG.
3. The external force application unit40 illustrated in FIG.
3includes: aleaf spring 41 supported in a cantilever state;
and a drive source (not illustrated) that vibrates the leaf
spring 41. The leaf spring 41 is disposed in the vicinity
of the arrangement unit 15, with its free end located im-
mediately below the upstream end of the arrangement
unit 15 in the conveyance direction. When the drive
source is activated to vibrate the free end of the leaf spring
41 (with vertical movement), the vibration of the leaf
spring 41 is transmitted to the packaging bag 1 and the
medicine inside the packaging bag 1 via the arrangement
unit 15. With this configuration, a vibration as an external
force is applied to the verification target medicine. As a
result, the position of the medicine changes, or the med-
icine in the upright posture lies down.

[0125] The transmission path of the vibration of the leaf
spring 41 is not limited to the case where the vibration is
transmitted to the packaging bag 1 and the medicine
packed in the packaging bag 1 via the arrangement unit
15. For example, the leaf spring 41 may vibrate while
being in contact with the packaging bag 1, and the vibra-
tion may be directly transmitted to the packaging bag 1
disposed on the arrangement unit 15.

[0126] Furthermore, while only one leaf spring 41 is
provided in the external force application unit 40 illustrat-
ed in FIG. 3, the present invention is not limited to this,
and a plurality of leaf springs 41 and a plurality of drive
sources for vibrating the leaf spring 41 may be provided.
Moreover, the arrangement position of the leaf spring 41
is not limited and may be arranged at a position other
than the position illustrated in FIG. 3 (that is, the position
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directly below the upstream end of the arrangement unit
15 in the conveyance direction).

[0127] Furthermore, the external force application unit
40 is not limited to the one using the leaf spring 41, and
other examples are also conceivable. For example, an
external force application unit 40 illustrated in FIG. 11
(hereinafter, an external force application unit 40L of a
second example) is also applicable. FIG. 11 is a sche-
matic view illustrating the external force application unit
40L of the second example.

[0128] As illustrated in FIG. 11, the external force ap-
plication unit 40L of the second example includes: a sup-
port shaft 42 arranged along the intersecting direction; a
roller 43 rotatably supported by the support shaft 42; an
arm 44 that grips the support shaft 42; an elevating/low-
ering mechanism 45 for elevating and lowering the arm
44; and a driving mechanism (not illustrated) that moves
the elevating/lowering mechanism 45 to elevate and low-
er the arm 44.

[0129] The roller 43 has an outer peripheral portion
formed of an elastic body such as rubber or sponge and
rotates integrally with the support shaft 42. In the external
force application unit 40L of the second example illus-
trated in FIG. 11, the roller 43 is arranged at a position
above the arrangement unit 15. Furthermore, an overall
length (length in the axial direction) of the roller 43 is
longer than a lateral width of the continuous packaging
bag 3 (that is, the lateral width of the packaging bag 1).
The arm 44, elevated and lowered by the function of the
elevating/lowering mechanism 45, is normally set at an
upper end position (the position illustrated in broken line
in FIG. 11), while it is set at a lower end position (position
illustrated in solid line in FIG. 11) when the external force
application unit40L of the second example is used. When
the arm 44 is at the upper end position, the roller 43 is
located above the arrangement unit 15 and is separated
from the continuous packaging bag 3. In contrast, when
the arm 44 is at the lower end position, as illustrated in
FIG. 11, the outer peripheral portion of the roller 43 comes
into contact with the continuous packaging bag 3, partic-
ularly with the packaging bag 1 disposed on the arrange-
ment unit 15. At this time, the outer peripheral portion of
the roller 43 comes in contact with the packaging bag 1
over a portion from one end to the other end of the pack-
aging bag 1 in the intersecting direction.

[0130] Subsequently, when the roller 43 comes into
contact with the packaging bag 1 disposed on the ar-
rangement unit 15, the conveyance unit 14 conveys the
continuous packaging bag 1 so that the entire surface of
the packaging bag 1 disposed on the arrangement unit
15 (the entire upper surface facing the roller 43) comes
into contact with the roller 43. At this time, the outer pe-
ripheral portion of the roller 43 presses the medicine
packed in the packaging bag 1 (that is, the verification
target medicine) via the packaging bag 1 disposed on
the arrangement unit 15. As a result, a pressing force as
an external force is applied to the verification target med-
icine, thereby leveling the medicine within the packaging
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bag 1. Thereafter, the conveyance unit 14 conveys the
continuous packaging bag 3 by the same amount as the
conveyed amount in a direction opposite to the direction
of the immediately preceding conveyance.

[0131] In the external force application unit 40L of the
above-described second example, the conveyance unit
14 conveys the continuous packaging bag 3 in the state
where the packaging bag 1 is in contact with the roller
43 in application of an external force (pressing force) to
the medicine packed in the packaging bag 1 disposed
on the arrangement unit 15. However, the present inven-
tion is not limited to this. For example, the roller 43 itself
may move downstream in the conveyance direction in
the state where the roller 43 is in contact with the pack-
aging bag 1 disposed on the arrangement unit 15.
[0132] Furthermore, an external force application unit
40 illustrated in FIG. 12 (hereinafter, an external force
application unit40M of a third example) is also applicable.
FIG. 12 is a schematic view illustrating the external force
application unit 40M of the third example.

[0133] The external force application unit 40M of the
third example includes: a shaft 46 arranged along the
vertical direction; a contact portion 47 attached to the tip
of the shaft 46; a coil spring 48 attached to the shaft 46
so as to be extendable and contractible; a retainer 46a
having a flange shape and provided at an end opposite
to the tip of the shaft; an elevating and lowering mecha-
nism 49 for elevating and lowering the shaft 46; and a
driving mechanism (not illustrated) for moving the ele-
vating/lowering mechanism 49 to elevate or lower the
shaft 46. Note that a combination of the shaft 46, the
contact portion 47, the coil spring 48, the retainer 46a,
and the elevating/lowering mechanism 49 is provided in
plurality with a regular pitch in the intersecting direction.
[0134] The contact portion 47 is formed of a soft ma-
terial such as rubber or sponge. The contact portion 47
has alower surface (contact surface) being a hemispher-
ical surface or a curved surface and is biased downward
by the coil spring 48. In the external force application unit
40M of the third example illustrated in FIG. 12, the shaft
46 and the contact portion 47 are arranged above the
arrangement unit 15. The shaft 46, elevated and lowered
by the function of the elevating/lowering mechanism 49,
is normally set at an upper end position (the position il-
lustrated in broken line in FIG. 12), while it is set at a
lower end position (position illustrated in solid line in FIG.
12) when the external force application unit 40M of the
third example is used. When the shaft 46 is at the upper
end position, the contact portion 47 is located above the
arrangement unit 15 and is separated from the continu-
ous packaging bag 3. In contrast, when the shaft 46 is
at the lower end position, as illustrated in FIG. 12, the
lower surface of the contact portion 47 comes into contact
with the continuous packaging bag 3, particularly with
the packaging bag 1 disposed on the arrangement unit
15.

[0135] When the lower surface of the contact portion
47 comes into contact with the packaging bag 1 disposed
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onthe arrangement unit 15, the elevating/lowering mech-
anism 49 once raises the shaft 46 to a position where
the contact portion 47 is slightly spaced from the pack-
aging bag 1, and thereafter lowers the shaft 46 again to
bring the lower surface of the contact portion 47 into con-
tact with the packaging bag 1 again. While repeating such
vertical movement of the contact portion 47, the convey-
ance unit 14 conveys the continuous packaging bag 3
so that the entire surface of the packaging bag 1 (the
entire upper surface facing the contact portion 47) dis-
posed on the arrangement unit 15 is brought into contact
with the contact portion 47. At this time, the lower surface
ofthe contact portion 47 hits against the medicine packed
inthe packaging bag 1 (thatis, the verification target med-
icine) via the packaging bag 1 disposed on the arrange-
ment unit 15. As a result, an impact as an external force
is applied to the verification target medicine, thereby lay-
ing down the medicine standing upright within the pack-
aging bag 1. Thereafter, the conveyance unit 14 conveys
the continuous packaging bag 3 by the same amount as
the conveyed amount in a direction opposite to the direc-
tion of the immediately preceding conveyance.

[0136] In the external force application unit 40M of the
above-described third example, the conveyance unit 14
conveys the continuous packaging bag 3 in the state
where the shaft 46 and the contact portion 47 reciprocate
in vertical directions in application of an external force
(impact) to the medicine packed in the packaging bag 1
disposed on the arrangement unit 15. However, the
present invention is not limited to this. For example, the
shaft 46 and the contact portion 47 may further move in
the conveyance direction while reciprocating vertically.

[0137] The external force application unit 40 can be
implemented as a fourth example as a further modifica-
tion. The external force application unit 40 of the fourth
example is implemented by the conveyance unit 14 de-
scribed above. More specifically, as an external force
applying operation, the conveyance unit 14 alternates an
operation of conveying the continuous packaging bag 3
by a predetermined amount downstream in the convey-
ance direction and an operation of returning the contin-
uous packaging bag 3 by a predetermined amount up-
stream in the conveyance direction. The conveyance
amount in each of the conveyance operations at this time
is setto a very small conveyance amount. The packaging
bag 1 disposed on the arrangement unit 15 swings in the
conveyance direction by such alternate conveyance op-
erations on the upstream side and the downstream side
in the conveyance direction. As a result, a swing as an
external force is applied to the medicine (verification tar-
get medicine) packed in the packaging bag 1 disposed
onthe arrangement unit 15, thereby leveling the medicine
within the packaging bag 1.

[0138] The external force application unit 40 has been
described above with reference to some configuration
examples. That is, the present embodiment has de-
scribed an external force application unit 40 that applies
any one of vibration, swing, impact, or pressing force as
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an external force to the medicine packed in the packaging
bag 1 disposed on the arrangement unit 15. However,
the external force application unit 40 is not limited to the
above configuration example. In addition to the above
configuration examples, it is also possible to use with no
restriction, as the external force application unit 40, a
member that can move the medicine in the packaging
bag 1, such as hitting, stroking, shaking, and rubbing the
packaging bag 1 disposed on the arrangement unit 15.
Furthermore, the external force application unit 40 can
be implemented by using any one of the above-described
configuration examples, or by combining some of the
above-described configuration examples.

<<Conditions for operating external force application
unit>>

[0139] Next, a condition for the external force applica-
tion unit 40 to execute the external force applying oper-
ation, that is, an operation execution condition will be
described.

[0140] The external force application unit 40 is control-
led by the control unit 21 included in the processing de-
vice 12 of the medicine verification device 10. When the
operation execution condition is satisfied, the control unit
21 causes the external force application unit 40 to exe-
cute the external force applying operation.

[0141] More specifically, as illustrated in FIG. 6, the
processing device 12 of the medicine verification device
10 includes a condition determination unit 26 that deter-
mines whether an operation execution condition is sat-
isfied. When the condition determination unit 26 deter-
mines that the operation execution condition of the op-
eration execution condition is satisfied, the control unit
21 causes the external force application unit 40 to exe-
cute an external force applying operation of applying an
external force to the verification target medicine in the
packaging bag 1 disposed on the arrangement unit 15
at a point of acquisition of the determination result by the
condition determination unit 26.

[0142] The condition determination unit 26 will be de-
scribed. When the verification unit 25 has verified that
the types and the numbers of the medicines (that is, the
verification target medicines) packed in the packaging
bag 1 disposed on the arrangement unit 15 do not match,
the condition determination unit 26 determines whether
the operation execution condition is satisfied. The deter-
mination as to whether the operation execution condition
is satisfied is performed on the medicine in the packaging
bag 1 (that is, the verification target medicine) disposed
on the arrangement unit 15 at the point of the determi-
nation.

[0143] Using the images obtained for the packaging
bag 1 disposed on the arrangement unit 15 and for the
medicine packed in the packaging bag 1 at the point of
determining whether the operation execution condition
is satisfied, the condition determination unit 26 deter-
mines whether the operation execution condition is sat-
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isfied. Here, the images used by the condition determi-
nation unit 26 are the image acquired by the image ac-
quisition unit 23 and the preprocessed image obtained
by the preprocessing executed by the preprocessing unit
24,

[0144] Here, the operation execution condition will be
described. In the present embodiment, the operation ex-
ecution condition includes first to fifth operation execution
conditions as described below. The following will de-
scribe the details of each of operation execution condi-
tions and a method of determining whether each of the
operation execution conditions is satisfied.

(First operation execution condition)

[0145] The first operation execution condition is a con-
dition thatthe number of medicines in the captured image
of the packaging bag 1 disposed on the arrangement unit
15 at the point of the condition satisfaction determination,
that is, the number of verification target medicines is dif-
ferent from the quantity of medicines specified from the
prescription condition information (specifically, the quan-
tity to be packaged in the packaging bag 1), and more
specifically, a condition that the number is smaller than
the quantity of the medicines specified from the prescrip-
tion condition information. For example, when the med-
icines overlap in the packaging bag 1 and one medicine
is covered and hidden by another medicine, the first op-
eration execution condition can be satisfied.

[0146] The condition determination unit 26 determines
whether the first operation execution conditionis satisfied
by using the image of the packaging bag 1 disposed on
the arrangement unit 15, more precisely, the preproc-
essed image. More specifically, the condition determina-
tion unit 26 counts the number of medicine images (that
is, medicine extraction images X) extracted from the pre-
processed image in the medicine presence region spec-
ifying step S001 and the pixel group extracting step S002
of the verification flow. The condition determination unit
26 compares the number of extracted medicine extrac-
tion images X with the quantity of medicines specified
from the prescription condition information. When the
number of the medicine extraction images X is smaller
than the quantity of medicines specified from the pre-
scription condition information, the condition determina-
tion unit 26 determines that the first operation execution
condition is satisfied. In determining whether the first op-
eration execution condition is satisfied, the condition de-
termination unit 26 can use the result of the verification
by the verification unit 25, more specifically, the unit can
use the number of medicines for individual types counted
in the verification flow by the verification unit 25.

(Second operation execution condition)
[0147] The second operation execution condition is a

condition that the shape of the medicine in the captured
image of the packaging bag 1 disposed on the arrange-
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ment unit 15 at the point of the condition satisfaction de-
termination, that is, the shape of the verification target
medicine is different from the shape corresponding to the
type of medicine specified from the prescription condition
information.

[0148] More specifically, the second operation execu-
tion condition is a condition that the shape of the verifi-
cation target medicine appearing in the image captured
by the image capturing unit 16 is different from the shape
of the medicine captured in the master image corre-
sponding to the type of medicine specified from the pre-
scription condition information. Here, the shape of the
medicine appearing in the master image is the shape of
a rectangle when the medicine is cut out from the master
image (that is, a rectangle surrounding the medicine).
The shape of a circular medicine is a square in a normal
state and becomes a rectangle when the medicine stands
upright. For example, the second operation execution
condition can be satisfied when a circular medicine is
disposed upright in the packaging bag 1 and thus the
medicine takes a shape different from the shape in the
normal state, that is, when the medicine takes a rectan-
gular shape because the medicine stands upright. For
determination as to whether the shape of the medicine
is a square or a rectangle, a known shape verification
technique can be used. For example, the verification can
be made by measuring individual sides of the rectangle
that is the shape of the medicine.

[0149] The condition determination unit 26 determines
whether the second operation execution condition is sat-
isfied by using the image of the packaging bag 1 disposed
on the arrangement unit 15, more precisely, the preproc-
essed image. More specifically, using a medicine image
(that is, a medicine extraction image X) extracted from
the preprocessed image in the medicine presence region
specifying step S001 and the pixel group extracting step
S002 of the verification flow, and using a master image
read in the masterimage reading step S003, the condition
determination unit 26 determines whether the outer
shapes of the medicines appearing in individual images
are different from each other. At this time, the condition
determination unit 26 can use the result of verification by
the verification unit 25, and more specifically, the unit can
use the similarity (correlation value) evaluated by the
template matching by the verification unit 25.

[0150] Subsequently in a case where the outer shape
of the medicine appearing in the medicine extraction im-
age X is different from the outer shape of the medicine
appearing in the master image, the condition determina-
tion unit 26 determines that the second operation execu-
tion condition is satisfied.

(Third operation execution condition)

[0151] The third operation execution conditionis a con-
dition that a plurality of medicines are disposed on the
arrangement unit 15 as verification target medicines and
that one and another of the plurality of medicines are



31 EP 3777 814 A1 32

adjacent to each other in the irradiation direction in which
the light irradiation unit 17 performs light emission.
[0152] More specifically, the third operation execution
condition is a condition that a plurality of medicines are
disposed on the arrangement unit 15 (in other words, a
plurality of medicines are present in the packaging bag
1 disposed on the arrangement unit 15) and that one
medicine and another medicine having greater thickness
than the one medicine are adjacent to each other in the
irradiation direction in a state where the another medicine
is disposed at a position that blocks light emitted from
the light irradiation unit 17.

[0153] Hereinafter, the third operation execution con-
dition will be described in an easily understandable way
with reference to FIGS. 13 and 14. FIGS. 13 and 14 are
views illustrating the third operation execution condition.
Specifically, FIG. 13 is a top view of the medicines pack-
aged in the packaging bag 1, and FIG. 14 is a schematic
cross section of the medicines packaged in the packag-
ing bag 1.

[0154] The following is a case where three types of
medicines F1, F2, and F3 are packaged in the packaging
bag 1, as a specific example. In addition, it is assumed
that each of the three types of medicines F1, F2, and F3
has a plan view size of S1, S2, and S3, and a thickness
of d1, d2, and d3, respectively, and these values satisfy
the following relational expressions (1) and (2).

S3 < 82 < 81 (1)

d3 < d2 < d1 (2)

[0155] In the case illustrated in FIG. 13, the medicine
F3 (corresponding to one medicine) is adjacent to the
medicine F1 (corresponding to another medicine) in the
lightirradiation direction (the direction indicated by a sym-
bol G1 in FIG. 13). Here, the thickness of the medicine
F1 is greater than the thickness of the medicine F3. The
medicine F1 is located at a position closer to the light
irradiation source (that is, the light emitting unit 17a) in a
light irradiation direction G1. Therefore, as illustrated in
FIG. 14, the medicine F1 exists at a position that blocks
light emitted from the light irradiation unit 17, viewed from
the medicine F3. The third operating condition is satisfied
in such a situation.

[0156] As illustrated in FIG. 14, the light blocking po-
sitionis a position thatis closer to alightirradiation source
than an adjacent medicine (a medicine at which light is
blocked) and that is a position in the middle of the path
of the light emitted from the light irradiation unit 17 (indi-
cated by a broken line in FIG. 14).

[0157] Incidentally, in the case illustrated in FIG. 13,
the medicine F2 is adjacent to the medicine F3 in the
light irradiation direction (the direction indicated by the
symbol G2 in FIG. 13), the thickness of the medicine F2

10

15

20

25

30

35

40

45

50

55

17

is greater than the thickness of the medicine F3, and the
medicine F2 is located at a position close to the light
irradiation source (that is, the light emitting unit 17¢) in
the light irradiation direction G2. Therefore, the medicine
F2 exists at a position that blocks light emitted from the
light irradiation unit 17, viewed from the medicine F3.
That is, in the case illustrated in FIG. 13, a plurality of
combinations of medicines adjacent to each other in the
light irradiation direction exist.

[0158] The condition determination unit 26 determines
whether the third operation execution condition is satis-
fied using an image of the packaging bag 1 disposed on
the arrangement unit 15, more precisely, an image cap-
tured by the image capturing unit 16 in each of light irra-
diation directions. More specifically, the condition deter-
mination unit 26 specifies the positional relationship be-
tween the medicines in each of the captured images in
each of the light irradiation directions, and then verifies
whether the medicine having a greater thickness is ad-
jacent to the medicine having a smaller thickness at a
position close to the light emitting unit 17a, 17b, 17c, or
17d, (more precisely, the light emitting unit emitting light
at the time of image capturing) in the light irradiation di-
rection.

[0159] More specifically, the condition determination
unit 26 specifies the direction of light emission (in other
words, which of the four light emitting units 17a, 17b, 17c,
and 17d has been used) during image capturing, and
confirms whether a plurality of medicines adjacent to
each other in the specified light irradiation direction exist
in the captured image. In a case where a plurality of med-
icines adjacent to each other in the light irradiation direc-
tion exist as a result of the confirmation, the magnitude
relationship between the thicknesses of these medicines
is specified.

[0160] A procedure of specifying the magnitude rela-
tionship between the thicknesses of the medicines will
be described. The condition determination unit 26 ana-
lyzes the captured image and specifies the plan view size
of each of the plurality of medicines adjacent to each
other. In addition, the condition determination unit 26
specifies the thickness of each of the plurality of medi-
cines adjacent to each other on the basis of the specified
plan view size of each of medicines and the prescription
condition information acquired by the prescription condi-
tion information acquisition unit 22. More specifically, the
condition determination unit 26 reads the database DB
from the database server 70, and specifies, from the da-
tabase DB, a plan view size and the thickness of the
medicine corresponding to the type of medicine indicated
by the prescription condition information acquired by the
prescription condition information acquisition unit22. The
condition determination unit 26 calculates a thickness
corresponding to the specified plan view size for each of
the plurality of medicines adjacent to each other. For ex-
ample, whenthe database DBiillustratedin FIG. 9is used,
the thickness of the medicine having the plan view size
S1 is the thickness (that is, h1) of the medicine assumed
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to be type F1.

[0161] With the above procedure, the condition deter-
mination unit 26 specifies the thickness of each of the
plurality of medicines adjacent to each other and then
determines whether the medicine having a greater thick-
ness is adjacent to the medicine having a smaller thick-
ness at a position close to the light emitting unit 17a, 17b,
17¢, or 17d (more precisely, the light emitting unit emitting
light at the time of image capturing) in the light irradiation
direction. In a case where it is determined that the med-
icine having a greater thickness is located, adjacent to
the medicine having a smaller thickness, at a position
close to the light emitting unit 17a, 17b, 17c, or 17d in
the light irradiation direction, the condition determination
unit 26 determines that the third operation execution con-
dition is satisfied.

[0162] In the present embodiment, as described
above, it is determined that the third operation execution
condition is satisfied in a case where a medicine having
a greater thickness is located, adjacent to a medicine
having a smaller thickness, at a position close to the light
emitting unit 17a, 17b, 17c, or 17d in the light irradiation
direction. However, the present invention is not limited
to this, and it is allowable to determine that the third op-
eration execution condition is satisfied in a case where
a plurality of medicines are adjacent to each other in the
light irradiation direction regardless of the magnitude of
the thickness.

(Fourth operation execution condition)

[0163] The fourth operation execution condition is a
condition that the arrangement position of the verification
target medicine appearing in the captured image in the
arrangement unit 15 is a position within a predetermined
region. Here, the predetermined region is a region where
the distance from the light emitting unit 17a, 17b, 17c, or
17d of the light irradiation unit 17 in the light irradiation
direction is a threshold or more.

[0164] More specifically, the fourth operation execu-
tion condition is a condition that the arrangement position
of the verification target medicine appearing in the image
captured by the image capturing unit 16 is separated from
one of the light emitting units 17a, 17b, 17c, and 17d that
was emitting light at that time, by a threshold or more.
Forexample, asillustratedin FIG. 15, the fourth operation
execution condition is satisfied in a case where one of
the medicines (the medicine F1 in FIG. 15) in the pack-
aging bag 1 disposed on the arrangement unit 15 is sep-
arated from the light emitting unit 17a that emits light at
the point ofimage capturing, by a threshold or more. FIG.
15 is a view illustrating the fourth operation execution
condition. Forthe sake of convenience, FIG. 15illustrates
only one medicine packed in the packaging bag 1.
[0165] The condition determination unit 26 determines
whether the fourth operation execution condition, which
uses an image of the packaging bag 1 disposed on the
arrangement unit 15, more precisely, an image captured
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by the image capturing unit 16 in each of light irradiation
directions, is satisfied. Specifically, the condition deter-
mination unit 26 uses the procedure similar to the med-
icine presence region specifying step S001 and the pixel
group extracting step S002 of the verification flow and
thereby extracts a medicine image (pixel group including
an image of the medicine) from the captured image for
each of irradiation directions. Furthermore, the condition
determination unit 26 specifies the arrangement position
(more precisely, a center coordinate position of the med-
icine with respect to a reference position) of the medicine
appearing in the extracted medicine image, in the ar-
rangement unit 15. Furthermore, the condition determi-
nation unit 26 specifies the center coordinate position of
the light emitting surface (surface facing the arrangement
unit 15) of the light emitting unit 17a, 17b, 17c, or 17d
emitting light at that point. Simply put, in the case illus-
trated in FIG. 15, the position of the coordinate C1 is
specified as the center position of the light emitting sur-
face of the light emitting unit 17a, and the position of the
coordinate C2 is specified as the arrangement position
of the medicine F1.

[0166] Thereafter, the condition determination unit 26
calculates a distance between the two specified coordi-
nate positions (the distance denoted by a symbol ga in
FIG. 15) and then determines whether the calculated dis-
tance ga is a threshold or more. Here, the threshold is a
value stored in advance in the memory of the processing
device 12. Specifically, the distance ga at a time when
the illuminance at light emission from the light emitting
unit 17a, 17b, 17c, or 17d falls below a control value is
stored as the threshold.

[0167] The condition determination unit 26 reads the
threshold from the memory when determining whether
the fourth operation execution condition is satisfied and
then determines that the fourth operation execution con-
dition is satisfied in a case where the calculated distance
ga is the threshold or more.

[0168] The threshold may be the same (common) val-
ue among the four light emitting units 17a, 17b, 17¢c, and
17d, or may be different for each of the light emitting units
17a, 17b, 17c, and 17d.

(Fifth operation execution condition)

[0169] The fifth operation execution condition is a con-
dition that the posture of the medicine (that is, the verifi-
cation target medicine) appearing in the image captured
by the image capturing unit 16 is a posture that causes
the identification information formed on the surface of the
medicine to be outside an imaging range of the image
capturing unit 16 (more precisely, the imaging range of
each of the first camera 16a and the second camera 16b).
[0170] More particularly, the fifth operation execution
condition is a condition that the posture of the verification
target medicine appearing in the image is a posture that
causes the identification information formed on the sur-
face of the medicine to go outside the imaging range of
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each of the first camera 16a and the second camera 16b.
For example, in a case where identification information
is formed on the surface (outer peripheral surface) of a
cylindrical medicine, and the portion where the identifi-
cation information is formed in the outer peripheral sur-
face of the medicine faces sideways so as to be outside
the imaging range of each of the first camera 16a and
the second camera 16b, the fifth operation execution con-
dition can be satisfied.

[0171] The condition determination unit 26 determines
whether the fifth operation execution conditionis satisfied
by using the image of the packaging bag 1 disposed on
the arrangement unit 15, more precisely, the preproc-
essed image. Specifically, the condition determination
unit 26 uses a medicine image (that is, a medicine ex-
traction image X) extracted from the preprocessed image
in the medicine presence region specifying step S001
and the pixel group extracting step S002 of the above-
described verification flow, and uses a masterimage read
in the master image reading step S003. The condition
determination unit 26 compares the medicine appearing
in the medicine extraction image X with the medicine ap-
pearing in the master image and then determines wheth-
er the identification information of the medicine captured
in the read master image is also found in the medicine
extraction image X. In a case where no portion of the
medicine identification information captured in the read
master image is found in the medicine extraction image
X, the condition determination unit 26 determines that
the fifth operation execution condition is satisfied.
[0172] While the first to fifth operation execution con-
ditions have been described as operation execution con-
ditions in the present embodiment, it is satisfactory as
long as at least one of the first operation execution con-
dition and the second operation execution condition is
included in the operation execution condition. It is also
allowable that there is a condition not to be adopted,
among the above five conditions, and it is allowable to
add a condition other than the above five conditions.

<<External force application control flow>>

[0173] Next, aflow (hereinafter, a control flow) in which
the control unit 21 controls the external force application
unit 40 on the basis of whether the above-described op-
eration execution condition is satisfied will be described
with reference to FIG. 16. FIG. 16 is a diagram illustrating
an external force application control flow.

[0174] In the present embodiment, when any one of
the above-described five operation execution conditions
is satisfied, the control unit 21 causes the external force
application unit 40 to execute an external force applying
operation. More specifically, while the conveyance oper-
ation of the conveyance unit 14 is stopped and one pack-
aging bag 1 among the continuous packaging bag 3 is
disposed on the arrangement unit 15, the condition de-
termination unit 26 determines whether each of the op-
eration execution conditions is satisfied by using the
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above-described procedure (S041, S043, S044, S046,
and S047).

[0175] Inacasewhere the condition determination unit
26 determines that the first operation execution condition
is satisfied (Yes in S041), the control unit 21 causes the
external force application unit 40 to execute the external
force applying operation for a predetermined time (S042).
Thereafter, the control flow ends.

[0176] In contrast, in a case where the condition de-
termination unit 26 determines that the first operation ex-
ecution condition is not satisfied (No in S041), determi-
nation is made next as to whether the second operation
execution condition is satisfied (S043). In a case where
the condition determination unit 26 determines that the
second operation execution condition is satisfied (No in
S043), the control unit 21 causes the external force ap-
plication unit 40 to execute the external force applying
operation for a predetermined time (S042). Thereafter,
the control flow ends.

[0177] In contrast, in a case where the second opera-
tion execution condition is not satisfied, it is next deter-
mined whether the third operation execution condition is
satisfied (S044). When it is determined that the third op-
eration execution condition is satisfied (Yes in S044), the
condition determination unit 26 further determines
whether there are a plurality of combinations in which
one medicine and another medicine are adjacent to each
other in the light irradiation direction at each of the times
of image capturing (S045). In a case where the condition
determination unit 26 determines that there are a plurality
of the above combinations (Yes in S045), the control unit
21 causes the external force application unit 40 to exe-
cute the external force applying operation for a predeter-
mined time (S042). Thereafter, the control flow ends.
[0178] By contrast, in a case where the condition de-
termination unit 26 determines that only one of the above
combinations exists (No in S045), the control unit 21
would not cause the external force application unit 40 to
perform the external force applying operation. Instead,
animage captured by light emission in the same direction
as a direction in which a plurality of medicines are adja-
cent to each other, out of the images captured by the
image capturing unit 16 for each of the light irradiation
directions, will not be adopted, and the remaining images
will be used to perform medicine type determination or
the like. However, the present invention is not limited to
this, and the external force applying operation may be
performed even when only one of the above combina-
tions exists.

[0179] In a case where the third operation execution
condition is not satisfied, or where the third operation
execution condition is satisfied but there are no plurality
of combinations of medicines adjacent to each other in
the light irradiation direction, a determination is next
made as to whether the fourth operation execution con-
dition is satisfied (S046). In a case where the condition
determination unit 26 determines that the fourth opera-
tion execution condition is satisfied (Yes in S046), the
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control unit 21 causes the external force application unit
40 to execute the external force applying operation for a
predetermined time (S042). Thereafter, the control flow
ends.

[0180] In acase where the fourth operation execution
condition is not satisfied, determination will be made as
to whether the fifth operation execution condition is sat-
isfied (S047). In a case where the condition determination
unit 26 determines that the fifth operation execution con-
dition is satisfied (S047), the control unit 21 causes the
external force application unit 40 to execute the external
force applying operation for a predetermined time (S048).
After the execution of the external force applying opera-
tion, the process returns to step S047, and the condition
determination unit 26 determines again whether the fifth
operation execution condition is satisfied (S047).
[0181] Subsequently, in a case where it is determined
in the re-determination that the fifth operation execution
condition is still satisfied, the control unit 21 causes the
external force application unit 40 to execute the external
force applying operation again (S048). In this manner, in
the present embodiment, when the fifth operation exe-
cution condition is satisfied after the external force appli-
cation unit 40 executes the external force applying oper-
ation, the control unit 21 causes the external force appli-
cation unit 40 to repeatedly execute the external force
applying operation. With this operation, it is possible to
repeatedly apply the external force to the medicine until
the posture of the medicine in the packaging bag 1 dis-
posed on the arrangement unit 15 becomes a posture
that enables the identification information formed on the
surface of the medicine to be within the imaging range
of the image capturing unit 16.

[0182] Subsequently, when the fifth operation execu-
tion condition is cancelled (not satisfied), the control flow
ends at that point.

[0183] Afterthe control flow is completed, as illustrated
in FIG. 6, the light irradiation step S014, the image cap-
turing step S015, the light emitting unit switching step
S017, and the verification flow performed by the verifica-
tion unit 25 are repeated for the packaging bag 1 dis-
posed on the arrangement unit 15 at that point and for
the medicine packed inside the bag. That is, in the
present embodiment, when it is verified that the type and
the number of the verification target medicines do not
match the prescription conditions, whether the operation
execution condition is satisfied is determined, and in a
case where the operation execution condition is satisfied,
an external force applying operation will be executed;
and thereafter, verification is performed again.

[0184] Itis allowable to set a limit (upper limit) for the
number of times of verifications. In a case where a limit
(upper limit) is set, the verification target medicine is to
be switched to a new medicine (that is, the packaging
bag 1 to be disposed on the arrangement unit 15 is
switched) when the number of verifications reaches the
upper limit, and then, the following verification is to be
performed.
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<<Effectiveness of the medicine verification device ac-
cording to the present embodiment>>

[0185] As described above, the medicine verification
device 10 according to the present embodiment deter-
mines whether the first to fifth operation execution con-
ditions described above are satisfied at verification of the
type of the verification target medicine (specifically, the
medicine in the packaging bag 1 disposed on the ar-
rangement unit 15). Subsequently, in a case where any
of the operation execution conditions is satisfied, an ex-
ternal force is applied to the verification target medicine
so as to level ormove the medicine or change the posture
of the medicine.

[0186] As described above, the medicine verification
device 10 of the present embodiment decides whether
to apply the external force based on the specific situation
of the verification target medicine. Here, the specific sit-
uation includes the number and type of the verification
target medicines, the irradiation direction of light when
capturing an image of the verification target medicine,
the presence of an object (another medicine) that blocks
the emitted light, the distance from the light emitting unit
17a, 17b, 17c, or 17d configured to emit light, and the
posture of the medicine at the time of image capturing
(for simplicity, the facing direction of the portion where
the identification information is formed on the surface of
the medicine), or the like.

[0187] In the above points, unlike the medicine verifi-
cation device described in Patent Literature 1 that deter-
mines whether to apply the external force based only on
the distribution state of the medicine, the medicine veri-
fication device 10 according to the present embodiment
is capable of determining whether to apply the external
force more properly than the medicine verification device
described in Patent Literature 1. In other words, the med-
icine verification device 10 according to the present em-
bodiment is capable of applying an external force to the
verification target medicine when necessary based on
the specific situation (specifically, based on the determi-
nation result of whether each of the operation execution
conditions is satisfied). Accordingly, the medicine verifi-
cation device 10 of the present embodiment makes it
possible to improve the verification accuracy and verifi-
cation speed as compared with the medicine verification
device described in Patent Literature 1.

<<Other embodiments>>

[0188] While the medicine verification device and the
medicine verification method of the present invention
have been described above with reference to a specific
example, the above embodiments are merely an exam-
ple, and other embodiments are conceivable. For exam-
ple, while the above-described embodiment is a case
where the type or the like of the medicine packed in the
packaging bag 1 is verified, the present invention is not
limited to this. The verification target medicine in the state
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not being packed in the packaging bag 1, for example,
the medicine in an unpackaged state may be disposed
on the arrangement unit 15 to be provided for the verifi-
cation. Such a case (hereinafter, a modification) corre-
sponds to a case where, for example, a patient brings a
medicine, and the medicine provided for verification (or
examination) as to whether the medicine has the content
and quantity as instructed in the prescription.

[0189] A device main body of a medicine verification
device according to a modification will be described. As
illustrated in FIG. 17, a device main body 11x of the med-
icine verification device according to the modification in-
cludes an arrangement unit 15x that arranges the med-
icine that is not packed in the packaging bag 1 and is
exposed. The arrangement unit 15x includes a transpar-
ent or translucent table (for example, a tray-like table
such as a petri dish) on which an unpackaged and ex-
posed medicine is placed. In addition, since there is no
need to convey the continuous packaging bag 3 in the
modification, a device corresponding to the conveyance
unit 14 is not provided in the device main body 11x of the
medicine verification device according to the modifica-
tion.

[0190] FIG. 17 is a schematic view illustrating a device
main body internal structure included in the device main
body 11x of the medicine verification device according
to the modification.

[0191] In the modification, images of the medicine on
the arrangement unit 15x are captured by the cameras
(thatis, the first camera 16a and the second camera 16b)
disposed above and below the arrangement unit 15x. At
this time, each of the plurality of light emitting units 17a,
17b, 17¢c, and 17d disposed around the arrangement unit
15x is sequentially switched to emit light. Accordingly,
also in the modification, an image of the verification target
medicine disposed on the arrangement unit 15x is cap-
tured for each of light irradiation directions.

[0192] Thereafter, using similar procedure as in the
above-described embodiment, the type and number of
the medicines disposed on the arrangement unit 15x are
verified, and then, whether the type and number of the
medicines match prescription conditions (for example,
details of the prescription presented at prescription to the
patient who brought the verification target medicine) is
verified. In a case where the type and number of medi-
cines do not match the prescription conditions, verifica-
tion is made as to whether the above-described first to
fifth operation execution conditions are satisfied. In a
case where any of the operation execution conditions is
satisfied, the external force application unit 40 performs
an external force applying operation. In the modification,
a mechanism or the like that vibrates the platform pro-
vided as the arrangement unit 15x can be used as the
external force application unit 40. After the external force
applying operation is performed, the light irradiation di-
rectionis switched again to capture the image of the med-
icine on the arrangement unit 15x, and thereafter, the
medicine verification is repeated in the procedure similar
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to the procedure described above.

[0193] Asdescribed above, inthe modification, the ver-
ification is performed in a state where the unpackaged
medicine is disposed on the arrangement unit 15x. Sim-
ilarly to the above-described embodiment, it is also pos-
sible, in the modification, to perform external force ap-
plying operation when it is necessary to move the verifi-
cation target medicine, leading to enhancement of accu-
racy and speed of the medicine verification. The medicine
verification device according to the modification is not
only used for the verification of a medicine in an unpack-
aged state, but also usable for the verification of a med-
icine contained in an individual packaging bag 1 (pack-
aging bag 1 as a separate bag) which is not a continuous
packaging bag 3.

[0194] Furthermore, while the above embodiment is
an exemplary case where a plurality of medicines are
packaged in the packaging bag 1 and these medicines
(a plurality of medicines) are medicines to be a verifica-
tion target medicine, the present invention is not limited
to this case. The number of medicines packaged in the
packaging bag 1 can be set to any number and may be
only one, or may be two or more.

[0195] Furthermore, while the above embodiment is a
case where the condition determination unit 26 verifies
whether each of operation execution conditions is satis-
fied during the period between the conveyance opera-
tions of the conveyance unit 14 (that is, during the stop
period of the conveyance operation), immediately after
execution of verification flow by the verification unit 25,
the present invention is not limited to this procedure. For
example, it is also allowable to use a procedure in which
the condition determination unit 26 determines whether
the operation execution condition is satisfied at a stage
before the execution of the verification flow by the verifi-
cation unit 25, and the external force application unit 40
executes the external force applying operation at a time
when the operation execution condition is satisfied.

DESCRIPTION OF SYMBOLS

[0196]

1 Packaging bag

1A Empty bag

3 Continuous packaging bag
3x Imaging target portion

3y Cutout line

10 Medicine verification device
11,11x Device main body

11a Drive control circuit

12 Processing device

13 Housing

13a Introduction part

14 Conveyance unit

14a, 14b Nip roller

14D Downstream drive unit
14U Upstream drive unit
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15,15x Arrangement unit

16 Image capturing unit

16a First camera

16b Second camera

17 Light irradiation unit

17a First light emitting unit

17b Second light emitting unit

17¢ Third light emitting unit

17d Fourth light emitting unit

18 Conveyance path

21 Control unit

22 Prescription condition information acquisi-
tion unit

23 Image acquisition unit

24 Preprocessing unit

25 Verification unit

26 Condition determination unit

40 External force application unit

40L External force application unit of second
example

40M External force application unit of third ex-
ample

41 Leaf spring

42 Support shaft

43 Roller

44 Arm

45 Elevating/lowering mechanism

46 Shaft unit

46a Retainer

47 Contact portion

48 Coil spring

49 Elevating/lowering mechanism

50 Prescription condition input device

55 Medicine shelf

60 Packaging machine

70 Database server

DB Database

G1, G2 Light irradiation direction

F1, F2, F3  Medicine

X Medicine extraction image

Claims

1. A medicine verification device comprising:

an arrangement unit on which a verification tar-
get medicine is disposed;

a light irradiation unit that emits light to the ver-
ification target medicine disposed on the ar-
rangement unit when the image capturing unit
captures the image;

a prescription condition information acquisition
unitthat acquires prescription condition informa-
tion indicating a prescription condition set for
prescribing a medicine;

an external force application unit that executes
an external force applying operation of applying
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an external force to the verification target med-
icine disposed on the arrangement unit to move
the verification target medicine; and

a control unit that causes the external force ap-
plication unit to execute the external force ap-
plying operation when an operation execution
condition is satisfied,

wherein the operation execution condition in-
cludes at least one of:

afirst operation execution condition that the
number of the verification target medicines
appearing in the image differs from the
quantity of the medicines specified from the
prescription condition information; and
asecond operation execution condition that
a shape of the verification target medicine
appearing in the image differs from a shape
corresponding to a type of the medicine
specified from the prescription condition in-
formation.

The medicine verification device according to claim
1, wherein the first operation execution condition is
that the number of verification target medicines ap-
pearing in the image is smaller than the quantity of
medicines specified from the prescription condition
information.

The medicine verification device according to claim
1 or 2, further comprising a light irradiation unit that
emits light to the verification target medicine dis-
posed on the arrangement unit when the image cap-
turing unit captures the image;

wherein the operation execution condition further in-
cludes a third operation execution condition that a
plurality of medicines are disposed on the arrange-
ment unit as the verification target medicine and that
one medicine and another medicine out of the plu-
rality of medicines are adjacent to each other in an
irradiation direction when the lightirradiation unit per-
forms light emission.

The medicine verification device according to claim
3, wherein the third operation execution condition is
that the plurality of medicines are disposed on the
arrangement unit and that the one medicine and the
other medicine having a thickness greater than the
one medicine are adjacent to each other in the irra-
diation direction in a state where the other medicine
is disposed at a position that blocks light emitted from
the light irradiation unit.

The medicine verification device according to claim
3 or4,

wherein the light irradiation unit has a plurality of light
emitting units and emits light in different directions
using the plurality of light emitting units, and
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when the third operation execution condition is sat-
isfied, the control unit causes the external force ap-
plication unit to execute the external force applying
operation in a case where there exists at least one
combination of the one medicine and the other med-
icine adjacent to each other in the irradiation direc-
tion.

The medicine verification device according to claim
3, wherein the operation execution condition further
includes a fourth operation execution condition that
an arrangement position, within the arrangement
unit, of the verification target medicine appearing in
the image is a position within a predetermined re-
gion.

The medicine verification device according to claim
6, wherein the region is a region separated from the
light emitting unit of the light irradiation unit by a dis-
tance being a threshold or more inthe light irradiation
direction.

The medicine verification device according to claim
6, wherein the operation execution condition further
includes a fifth operation execution condition that a
posture of the verification target medicine appearing
in the image is a posture that causes identification
information formed on the verification target medi-
cine to be outside an imaging range of the image
capturing unit.

The medicine verification device according to claim
8,

wherein the image capturing unit includes a plurality
of cameras, and

the fifth operation execution condition is that the pos-
ture of the verification target medicine appearing in
the image is a posture that causes the identification
information to be outside an imaging range of each
of the plurality of cameras.

The medicine verification device according to claim
8 or 9, wherein, when the fifth operation execution
condition is satisfied after causing the external force
application unit to execute the external force apply-
ing operation, the control unit causes the external
force application unit to repeatedly execute the ex-
ternal force applying operation.

The medicine verification device according to any
one of claims 1 to 10, wherein the verification target
medicine is disposed on the arrangement unit in a
state of being packed in a light-transmissive pack-
aging bag.

The medicine verification device according to claim
11, further comprising:
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13.

14.

15.

16.

17.
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a conveyance unit that conveys a continuous
packaging bag having a strip-like shape includ-
ing continuously arranged packaging bags,
along a conveyance path; and

a condition determination unit that determines
whetherthe operation execution condition is sat-
isfied,

wherein the arrangement unit is provided at an
intermediate position of the conveyance path,
the packaging bag in the continuous packaging
bag disposed on the arrangement unit is
switched by the conveyance of the continuous
packaging bag by the conveyance unit, and
the image capturing unit captures the image
every time the packaging bag disposed on the
arrangement unit is switched.

The medicine verification device according to claim
12, wherein, in a case that the condition determina-
tion unit has determined that the operation execution
condition is satisfied, the control unit causes the ex-
ternal force application unit to execute the external
force applying operation of applying an external force
to the verification target medicine within the packag-
ing bag disposed on the arrangement unit at a time
when aresult of the determination is obtained by the
condition determination unit.

The medicine verification device according to any
one of claims 1 to 10, wherein the verification target
medicine is disposed in an unpackaged and exposed
state on the arrangement unit.

The medicine verification device according to any
one of claims 1 to 14, further comprising a verification
unit that verifies type and the number of the verifica-
tion target medicines.

The medicine verification device according to claim
15,

wherein the verification unit reads a master image
pre-registered for the type of medicine specified from
the prescription condition information and verifies
the type of the verification target medicine by using
the image captured by the image capturing unit and
the master image, and

the operation execution condition includes the sec-
ond operation execution condition, in which the sec-
ond operation execution condition is that the shape
of the verification target medicine appearing in the
image captured by the image capturing unit differs
from the shape of the medicine appearing in the mas-
ter image.

The medicine verification device according to any
one of claims 1 to 16, wherein the external force ap-
plication unit applies any one of vibration, swing, im-
pact, and pressing force to the verification target
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medicine disposed on the arrangement unit, as an
external force.

18. A medicine verification method comprising:

disposing a verification target medicine on an
arrangement unit;

capturing an image of the verification target
medicine disposed on the arrangement unit;
acquiring prescription condition information in-
dicating a prescription condition set for prescrib-
ing a medicine;

causing an external force application unit to ex-
ecute an external force applying operation of ap-
plying an external force to the verification target
medicine disposed on the arrangement unit to
move the verification target medicine when an
operation execution condition is satisfied,
wherein the operation execution condition in-
cludes at least one of:

afirst operation execution condition that the
number of the verification target medicines
appearing in the image differs from the
quantity of the medicines specified from the
prescription condition information; and

a second operation execution condition that
a shape of the verification target medicine
appearing in the image differs from a shape
corresponding to a type of the medicine
specified from the prescription condition in-
formation.

Amended claims under Art. 19.1 PCT

A medicine verification device comprising:

an arrangement unit on which a verification tar-
get medicine is disposed;

an image capturing unit that captures an image
of the verification target medicine disposed on
the arrangement unit;

a light irradiation unit that emits light to the ver-
ification target medicine disposed on the ar-
rangement unit when the image capturing unit
captures the image;

a prescription condition information acquisition
unitthat acquires prescription condition informa-
tion indicating a prescription condition set for
prescribing a medicine;

an external force application unit that executes
an external force applying operation of applying
an external force to the verification target med-
icine disposed on the arrangement unit to move
the verification target medicine; and

a control unit that causes the external force ap-
plication unit to execute the external force ap-
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plying operation when an operation execution
condition is satisfied,

wherein the operation execution condition in-
cludes at least one of:

afirst operation execution condition that the
number of the verification target medicines
appearing in the image differs from the
quantity of the medicines specified from the
prescription condition information; and
asecond operation execution condition that
a shape of the verification target medicine
appearing in the image differs from a shape
corresponding to a type of the medicine
specified from the prescription condition in-
formation, and

the operation execution condition further includes:

a third operation execution condition that a plu-
rality of medicines are disposed on the arrange-
ment unit as the verification target medicine and
that one medicine and another medicine out of
the plurality of medicines are adjacent to each
other in an irradiation direction when the light
irradiation unit performs light emission; and

a fourth operation execution condition that an
arrangement position, within the arrangement
unit, of the verification target medicine appear-
ing in the image is a position within a predeter-
mined region.

The medicine verification device according to claim
1, wherein the first operation execution condition is
that the number of verification target medicines ap-
pearing in the image is smaller than the quantity of
medicines specified from the prescription condition
information.

The medicine verification device according to claim
1, wherein the third operation execution condition is
that the plurality of medicines are disposed on the
arrangement unit and that the one medicine and the
other medicine having a thickness greater than the
one medicine are adjacent to each other in the irra-
diation direction in a state where the other medicine
is disposed at a position that blocks light emitted from
the light irradiation unit.

The medicine verification device according to any
one of claims 1 to 3,

wherein the light irradiation unit has a plurality of light
emitting units and emits light in different directions
using the plurality of light emitting units, and

when the third operation execution condition is sat-
isfied, the control unit causes the external force ap-
plication unit to execute the external force applying
operation in a case where there exists at least one
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combination of the one medicine and the other med-
icine adjacent to each other in the irradiation direc-
tion.

The medicine verification device according to claim
1, wherein the region is a region separated from the
light emitting unit of the light irradiation unit by a dis-
tance being a threshold or more inthe light irradiation
direction.

The medicine verification device according to claim
1, wherein the operation execution condition further
includes a fifth operation execution condition that a
posture of the verification target medicine appearing
in the image is a posture that causes identification
information formed on the verification target medi-
cine to be outside an imaging range of the image
capturing unit.

The medicine verification device according to claim
6,

wherein the image capturing unit includes a plurality
of cameras, and

the fifth operation execution condition is that the pos-
ture of the verification target medicine appearing in
the image is a posture that causes the identification
information to be outside an imaging range of each
of the plurality of cameras.

The medicine verification device according to claim
6 or 7, wherein, when the fifth operation execution
condition is satisfied after causing the external force
application unit to execute the external force apply-
ing operation, the control unit causes the external
force application unit to repeatedly execute the ex-
ternal force applying operation.

The medicine verification device according to any
one of claims 1 to 8, wherein the verification target
medicine is disposed on the arrangement unit in a
state of being packed in a light-transmissive pack-
aging bag.

The medicine verification device according to claim
9, further comprising:

a conveyance unit that conveys a continuous
packaging bag having a strip-like shape includ-
ing continuously arranged packaging bags,
along a conveyance path; and

a condition determination unit that determines
whetherthe operation execution condition is sat-
isfied,

wherein the arrangement unit is provided at an
intermediate position of the conveyance path,
the packaging bag in the continuous packaging
bag disposed on the arrangement unit is
switched by the conveyance of the continuous
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packaging bag by the conveyance unit, and
the image capturing unit captures the image
every time the packaging bag disposed on the
arrangement unit is switched.

The medicine verification device according to claim
10, wherein, in a case that the condition determina-
tion unit has determined that the operation execution
condition is satisfied, the control unit causes the ex-
ternal force application unit to execute the external
force applying operation of applying an external force
to the verification target medicine within the packag-
ing bag disposed on the arrangement unit at a time
when aresult of the determination is obtained by the
condition determination unit.

The medicine verification device according to any
one of claims 1 to 8, wherein the verification target
medicine is disposed in an unpackaged and exposed
state on the arrangement unit.

The medicine verification device according to any
one of claims 1 to 12, further comprising a verification
unit that verifies type and the number of the verifica-
tion target medicines.

The medicine verification device according to claim
13,

wherein the verification unit reads a master image
pre-registered for the type of medicine specified from
the prescription condition information and verifies
the type of the verification target medicine by using
the image captured by the image capturing unit and
the master image, and

the operation execution condition includes the sec-
ond operation execution condition, in which the sec-
ond operation execution condition is that the shape
of the verification target medicine appearing in the
image captured by the image capturing unit differs
from the shape of the medicine appearing in the mas-
ter image.

The medicine verification device according to any
one of claims 1 to 14, wherein the external force ap-
plication unit applies any one of vibration, swing, im-
pact, and pressing force to the verification target
medicine disposed on the arrangement unit, as an
external force.

A medicine verification method comprising:

disposing a verification target medicine on an
arrangement unit;

capturing an image of the verification target
medicine disposed on the arrangement unit;
emitting light, using a light irradiation unit, to the
verification target medicine disposed on the ar-
rangement unit when the image is captured;
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acquiring prescription condition information in-
dicating a prescription condition set for prescrib-

ing a medicine;

causing an external force application unit to ex-
ecute an external force applying operation ofap- %
plying an external force to the verification target
medicine disposed on the arrangement unit to
move the verification target medicine when an
operation execution condition is satisfied,

wherein the operation execution condition in- 70
cludes at least one of:

afirst operation execution condition that the
number of the verification target medicines
appearing in the image differs from the 1715
quantity of the medicines specified from the
prescription condition information; and

a second operation execution condition that

a shape of the verification target medicine
appearing in the image differs from a shape 20
corresponding to a type of the medicine
specified from the prescription condition in-
formation, and

the operation execution condition further includes: 25

a third operation execution condition that a plu-
rality of medicines are disposed on the arrange-
ment unit as the verification target medicine and

that one medicine and another medicine out of 30
the plurality of medicines are adjacent to each
other in an irradiation direction when the light
irradiation unit performs light emission; and

a fourth operation execution condition that an
arrangement position, within the arrangement 35
unit, of the verification target medicine in the im-

age is a position within a predetermined region.
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